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About The PPST (Patriotic and People-oriented 
Science and Technology) Bulletin 


Ever since independence, all our developmental efforts have centered around 
the adoption and establishment, here, of the modern science and technology (S & T) 
of the West. The underlying belief is that this S & T (which developed in the post- 
renaissance Europe) is the unique instance in human history of a systematic and viable 
S&T system; and that the establishment of this S &T is a prerequisite for all 
societies in search of a happy and equitable social existence. 


Historically, the expectation that the development of this S &@ T will lead to a 
better and more egalitarian social order, has been belied evenin the West. This is 
often sought to be explained as due solely to deliberate misuse of this S & T by the 
ruling interests. As regards the non-Western societies, they already paid a heavy 
price for the development of modern S &T during their colonial phase. Further, 
it is now becoming increasingly clear that the ‘development’ based on modern 
S &T has only resulted In a further material, intellectual and cultural deterioration 
in these societies in the post-colonial period. Therefore it has become necessary to 
re-assess the claims of modern S &T that it leads to a better and more egalitarian 
social order and is otherwise, ethically, culturally and politically neutral. 


A re-assessment of the modern Western S &T has to be necessarily linked 
with a re-evaluation of the non-Western traditions. With the development of modern 
S &T and the onset of world-wide colonialism, the non-Western cultures were all 
dismissed as sterile (devoid of any systematic and viable S & T) and in-human 
(inimical to the emergence of an egalitarian social order). Yet, while the modern 
S&T has limited its boons to a small minority, the vast majority of peoples, in 
the third world, still survive with material and intellectual sustenance from their 
traditions. Further, re-evaluation of the non-Western traditions could help in our 
present day search for alternatives (technological and social) to the ‘development’ 
based upon modern S &T. 


It is the objective of this Bulletin to attempt a re-evaluation 
of view of the Third World) of the modern Western S &T and of 
cultures. This re-evaluation, we hope, will raise the possibility for 
of an alternative S & T; an alternative based on more humane values 


that would lead to a better, self-reliant and non-exploitative so 
constituting a patriotic and people-oriented S & T. 
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THE DEBATE ON WESTERN VERSUS INDIGENOUS 
SCIENCE AND TECHNOLOGY 


The PPST Bulletin has been evoking a fair range of responses from various 
people. Most of them believe the kind of debate the Bulletin is attempting to 
initiate to be quite relevant, and in some ways quite significant, even though 
there may be differences in regard to specific questions raised in the debate. 
However, there exists a certain view-point that holds these debates as being 
diversionary, in the sense that it diverts our attention from debating the central 
questions concerning our people and our country. Such a view-point has been 
best expressed inthe article ‘WESTERN’ VERSUS ‘INDIGENOUS’ SCIENCE by 
Dr. Narendra Singh that appeared in the CFTRI (Mysore) - S. W. A. Bulletin Vol. 12, 
No. 1, Jan.- Feb. 1982. Since the article is brief and takes clear positions on 
some questions—positions that are representative of a rather widely held view-point 
—we thought it best to reprint the whole article here along with our response to 
it*. We shall take this opportunity to respond also to several related questions, 
often raised, regarding the relevance of the issues raised in the PPST debate. 
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‘WESTERN’ VERSUS ‘INDIGENOUS’ SCIENCE 


A technological change is being imposed in India and elsewhere in the Third 
World, displacing people from their traditional occupations and causing pauperi- 
sation among them in increasing numbers. In reaction to this development, 
there appears to be an urge growing specially among the scientists to defend 
the traditional systems and develop them as_ alternatives. A_ recognition of 
adverse implications of the new technologies on the local people is to be 
welcome among those who constitute the manpower responsible for putting 
such technologies into practice. However, the diversion into a debate on the 
“Western’’ versus “indigenous” science and appearance of a growing concern 
with the vanishing traditional technologies donot reflect healthy trends. There 
appear to be, on one hand, bemoaning a historical process and a wish “had 
it not occurred’ and, on the other, a view as if the traditional technologies 
are by themselves superior to the new ones. This diversion and the tendency 
need amends. 


* We thank Dr. Singh for drawing our attention to his article, as well as for permitting us to reproduce 
it here. It should be noted that Dr. Singh's article has nowhere identified PPST by name. However, 
we think there is enough in common between us and the view point that is being criticised, that we 
thought it fit to respond to it. 


It must be recognised that a change, technological or other, is a characte- 
ristic of a particular social system and is imposed by, and in the interest of, 
the politico-economic forces dominant during a period. Such a change is a 
historical fact, a consequence of the historical process, and cannot just be 
wished away. Our main concern should be with ‘‘how to prevent and reverse 
such a change’. For that, the first question would be “who are the beneficia- 
ries of the change which is forced on the people’. In India, we know them 
“to be the few rich feudals, industrialists and elite bureaucrats. However, the 
new technologies have been developed in the West and they are under the 
control of the industrial and financial interests thereof. These technologies and 
the accompanying change are being imposed on the Indian people, dictated by 
the world dominant vested interests through their local agents and allies in 
India. Instead of making the technologies as targets of attack, therefore, the 
correct approach, obviously is to identify, expose and struggle against the loca 
and foreign vested interests who are imposing the technologies and the change 
unconcerned with the adverse effects on the life of the common people. The 
main objective has to be real politico-economic independence for freedom from 
the rule of such forces and for promoting a change with people’s conscious 
participation in it. There is evidently no alternative but for all, including the 
scientists concerned with the adverse implications of the new technologies and 
the imposed change, to join in common _ struggle for real _ politico-economic 
independence. 


In the prevalent social context, efforts to develop the traditional systems as 
alternative technologies are of no practical value. These systems vanish just 
because they fail to serve the interests of the ruling forces. Even if facilities 
occur to develop them, they would be mere diversions. The instances abound. 
They have no scope for productive use and they would always remain mere 
ornaments. Productive use means real effective proliferation in economy for social 
production. It must also be clear that such technologies can never be alternative 
‘to solve the problems of poverty and deprivation. Those problems are politico- 
economic in origin and nature, not amenable to technological approaches, and for 
real solution needing actions and measures leading to social transformation. 


Counterposing the traditional systems versus new/Western technologies is not 
correct. No doubt, new technologies are products of intensely promoted 
technological development under the capitalist economies to serve the aims it 
accentuating consumerism and maximising profits by ruthless exploitation of 
human and material resources. Even within the industrial world they have giv 
rise to ecological and environmental disruption, and social and. human Rte en 
When liberated and diverted from those aims, these technologies can be a oe 
even for the common people in the industrial world. In the Third wort aseaidttian, 
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the adversities from the use of new technologies get compounded They are bei 
imposed and transplanted on to a non-technological soiio-snamamic base of pr 
countries which have not undergone even the historical social transformation ke 
capitalist development and industrial revolution. Once the Third World countries 
achieve politico-economic independence, unvitiated by capitalist aims they would 
have a tremendous potential of using the new technologies in senijlnction with the 
traditional systsms. Not as alternatives, but what has been rightly called ‘‘walking 
on two legs’*, asin China. Itis only after real politico-independence, with freedom 
from foreign imposition and interference, the traditional systems can also be further 
developed. Not as alternatives, but to put them on scientific basis and change 
them into reliable and effective approaches to serve the interests of people and 
society at large. This again brings us down to the basic issue of politico-economic 
independence. 


There is aneed for scientists and others not to fall victims to the diversionary 
emphasis on traditional systems as alternatives to new _ technologies. Their 
aspirations can find fulfilment, and their concern amelioration, only in real politico- 
independence. That alone can provide the really effective basis for developing 
traditional systems along scientific lines and for walking on two legs of traditional 
plus modern technologies. For any progress in that direction, they must join others 
in common struggle against foreign interests and their local allies for real politico- 


economic independence of the country. 
— NARENDRA SINGH 


OUR RESPONSE 


A word about the terminology: The article is critical of a mew trend that is 
characterised by: (i) talking in terms of a ‘Western Science’ and an ‘Indigenous 
Science’ (ii) Expressing a growing concern with the vanishing traditional Techno- 
logies. The rest of the article is a critique of the latter of these two trends and ts 
silent on the former aspect. From the way the second aspect is dealt with, it 
is our surmise that the article will be equally, if not more vehemently, opposed to 
any talk of non-neutrality and non-uniqueness of modern Western Science also. Thus 
we have taken the article’s criticism to encompass both the ‘Science’ and ‘Technology, 


aspect of our view-points. 
I 


At the very outset, there is much in the article that we are in agreement with and 
which provides us the common ground from which a dialogue can be initiated. 


These are mentioned below briefly : 


(a) The author's understanding of what the so-called ‘process of development’ 
in our country has amounted to: viz., that ithas been a change imposed on our people 
by the world-dominant vested interests with the help of their local agents and allies here. 
The sole purpose of this has been to serve the interests of these alien forces and their 
local collaborators. As for our people, the result has been one of increasing impoverish- 
ment and pauperisation. To this understanding we would also add that the same 
process has also led to an ever-increasing compromise on our national independence 
and self-reliance. 


(b) The author's understanding of what needs to be done to prevent and reverse 
such a process: viz., that a thorough-going, socio-economic and political transfor- 
mation is the only solution and that any thing short of this will not be able to bring 
about any improvement in the conditions of our people. 


(c) The author's understanding of the futility of looking for purely technological 
solutions. In the prevalent social context, one cannot hope to replace the modern 
Science and Technology sysiems by developing traditional systems, no matter however 
much one may ‘prove’ the oppressive and anti- people nature of the former as well as the 
viability and superiority of the latter—the matter is simply not one of making an 
unbiased rational choice. The modern Science and Technology is being imposed on 
us in this manner for the simple reason that it benefits the dominant interests that rule 
over us—it /s the viable and superior choice for them. (The issue of nuclear energy is 
a glaring example: there exists no rational basis what-so-ever for the decision to propose 
and push it as a viable source of energy for us; no basis, save that it is lucrative for 
certain interests concerned). Thus we agree that, in the present social order, the 
traditional technologies cannot be the ‘ready-made’ solutions. 


We however, believe that all possible attempts should be made to study, document 
popularise, defend and develop the traditional technologies and practices for the 
following reasons : 


(i) The aggressive pace at which mordern Science and Technology is being pushed 
has brought a situation wherein many a traditional Technology and practice has been 
wiped out without any trace and many more are disappearing every day, to join the ranks 
of the many ‘myths and superstitions’ of our people. Medicine and health-care agricul- 
tural practices, forestry etc., are glaring instances. Unless serious attempts are made 
and made rather soon, the accumulated wealth and wisdom of countless generations 
may soon be totally lost—all sacrificed at the altar of the ‘historical process’. Then 
of course, the debate as to whether traditional systems can be developed as viable 
technological alternatives would indeed be over ! 
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As A considerable proportion of our people still happen to depend upon traditional 
echnologies and practices (in whatever form they survive to-day) hil 

Technology is only depriving them of. their resources. Studyin ‘ pe, ae monern 
Technologies and understanding their rational basis (authors eee ger 
to put them on ‘Scientific basis’), and helping to defend and develop xe in i 


manner possible, could still have some signifi , 
foday. significance to the lives of these people even 


(iii) Serious investigations into the theory and practice of traditional syste 
(their contents per se, as well as their integration into social practice) might iss i 
greatly, in ridding ourselves of the many myths and superstitions that we th 
regarding modern Science and Technology as well as the Western notions of Ahan 
ment and progress on the one hand, and about the ‘obscurantism’ ‘superstition’ se 
‘primitiveness’ of our people on the other. This is a theme that ive have stressed in 
the earlier issues of this Bulletin and hence is not being elaborated here ; 


We do not agree that the ‘Western vs. Indigenous Science and Technology « 
debate is merely an expression of a wish, ‘had it not occurred’, and is merely 
attempting to assert the superiority of traditional Technologies. It, no doubt, is 
focussing on the historical question—and quite correctly so. For, it should be under- 
stood that, speaking quite generally, an attempt to reinterpret their past in their own terms 
and a refusal to accept the interpretation handed down to them, is a process that always 
precedes any attempt on the part of acolonised people to stand up and take their 
destiny into their own hands. This is a very crucial aspect of any thorough-going, anti- 
imperialist struggle—for, the deepest hold any imperialism maintains on a colonised 
people, is by providing them with an interpretation of their history which ‘proves’ to 
them their inferiority in a// aspects: their culture, civilization and history. However, 
according to the author, the primary question to be asked is, ‘Who were the 
beneficiaries of the change [that occurred during the colonial period]?’. Now, this 
assumes that we are all clear about the nature of the change itself—the usual impatient 
assertion, ‘We all know what happened’. The new debate is refusing to accept such 
a position ; it is insisting that the matter be gone into afresh and in depth. Focussing 
only on the question of who were the beneficiaries of the change, without correctly 
comprehending what the change itself was, is fraught with the danger that, even if 
one is able to overcome the present beneficiaries, there is nothing to stop another set 
of beneficiaries from taking over to-morrow. Why acertain change made it possible 
for asmall minority to benefit at the expense of the vast majority, can be and has 
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to be, in our opinion, traced to the very content of the change involved—and, unless 
that content is identified and eliminated, one is always open to a repetition of the 


same process. 


Moreover, a correct understanding of the nature of the change brought about by 
colonialism is crucial for the question, ‘How to prevent and reverse such a change ?’. 
It becomes crucial for the comprehension of: the nature and content of the social 
change that one should strive to bring about, the origin and nature of the forces that 
are defending and perpetuating to-day’s social order, the sections of our people who 
are being the worst affected to-day and whose interests can be served only by changing 
this social order, etc. In essence, while insisting that the historical question be taken 
up afresh, the new debate is asserting that a comprehension of the content of the 
change brought about by colonialism is very relevant, not only for arriving at a clearer 
vision of the social order that one should aim for, but also for understanding how 
one may begin the process by which such a change could be realised. 


What, after all, is understood by the position ‘We all know what happened’, when 
one is discussing the ‘changes’ in Science and Technology introduced in our country 
at the time of colonisation? Broadly, we understand it to be the following: Even 
though there was a certain Science and Technology here at the time of colonisation 
it was inferior to the Science and Technology of the West, and hence had to give way 
to it. This was a process that was bound to happen anyway; i.e., the ‘nascent mite: 
of the indigenous Science and Technology, if left undisturbed, would have slow! 
evolved and ultimately developed into the modern Western Science and Technolo ; 
in any case. The process of colonisation merely cut this ‘painful’ process aon 
and at one shot transplanted its superior Science and Technology here. Consid 
Ing that we would have anyway evolved such Science and Technolo i thi feet 
not an altogether bad thing to happen —as a matter of fact tinea ik oe 
advanced Science and Technology to us may be considered one of th ban ficial 
effects of colonisation. It is such aview that seems to be passin * Wie 4 
all know what happaned’. We may add here that a similar se - — 
regarding all our indigenous institutions that fell at the imperialist petheihs on 


The new debate on ‘Western vs. Indigenous Science and Tech i 
questioning the above view on various grounds. It is asking for = nology’ is 
position ; it is putting forward alternate views and hypotheses and en ; a eae 
historical data and evidence that makes the ‘old’ positio nd Is producing new 
trying to deny that all Sciences and! Technologies, ever itis ie on, 
would have anyway evolved to the current Western stiece iy SS peer 

echnology—in 


other words, it is denying its uni j 
Bcd queness. It is suggesti i ‘ati 
could evolve different Sciences and Technologies fn Resolve) aie a ola: 
= e objectives 
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Technology is merely that given rise to, by the Western society, to realise its objectives— 
made ‘universal’ by courtesy of world-wide colonisation. It is denying that the modern 
Science and Technology has aS$similated into itself all that was correct and useful in 
the various knowledge systems of the world. Instead, it is suggesting that when- 
ever the West did borrow from other societies, it has borrowed only those things 
which could be fitted into its scheme of things or could be made to fit into it after 
necessary modification. The West had rejected and then destroyed all that which 
did not fit into its scheme, not because they were incorrect or inferior, but because, 
they were of no use in furthering its objectives, and sometimes they were also 
the major obstacles to fulfilling those objectives The new debate is basically insisting 
that the ‘We all know what happened‘ position be subjected to critical analysis in 
the face of other suggested views, and not merely accepted as a matter of faith. 
Such ademand surely cannot be termed illegitimate, notin the least by those who 
champion the cause of ‘Scientific attitude’ ?. 


It maybe argued that, even though there may be some Justification for sucha 
demand, the whole thing is anyway only of ‘academic interest’ to-day. It has nothing 
to do with the burning realities of our present plight, which is one of our 
nation getting increasingly enslaved to imperialist interests and our people getting 
increasingly pauperised and oppressed. While our sole concern at the moment must be 
with how tochange this state of affairs, all such debates and discussions are merely 
diversionary and should be opposed—which is precisely the author's position. 


It is beyond doubt that all debates and activities which are not related to the main 
question of the day —viz., how to bring about a social transformation that will ensure our 
people better living conditions and greater freedom—are certainly diversionary and should 
be opposed. But it is not at all obvious to us as to how : 


(i) an attempt at critically evaluating the modern Science and Technology in regard 
to its nature and process of evolution from the point of view of the peoples of the 
Third World, 

(ii) an attempt at understanding the role the modern Science and Technology i 
playing in strengthening and maintaining to-day’s unjust order (international an 
domestic), 


(iii) an attempt at studying and defending the traditional Technologies and 
practices and trying to develop them as alternatives— 
how all this can be dismissed as being not relevant to the central question of a social 


transformation ? 


If it is being suggested that : | 
(i) the wealth and progress of the West may not be a result of the inherent 


superiority of its Science and Technology and enlightenment, but rather a scdigpch ht x 
rimarily of world-wide colonisation which destroyed entire civilizations to p 
p 


market, resources and labour for it; 


(ii) since the people of the Third World to-day have no one to exploit even if they 
want to, they may be unable to repeat a similar ‘success story’ with the help of 


modern Science and Technology; 


(iii) there may be inherent features in the theory and practice of modern Science 
and Technology which makes its use incompatible with the notions of egalitarianism, 
democracy and ecology and hence, a non-exploitative, democratic and environment- 
preserving social order may not be possible to be built using modern Science and 


Technology ; 


(iv) there may be elements in the traditional knowledge systems of non-Western 
civilizations that are more in tune with notions of egalitarianism, democracy and 
ecology and hence these systems have to be understood and developed so as to make 
them viable bases for an alternative social order ; 


(v) an attempt by the people to defend, develop and rely on the knowledge and 
practices they possess, as opposed to the modern notions and practices that are 
being violently imposed on them, may constitute an important element in their 
struggle against exploitation— 


how can all this be dismissed as being irrelevant to the central question ? 


As is well-known, the vision one has of what the future should be like, greatly 
influences the way one tackles the present. In other words, the vision one has of what 
the alternative society should be like, largely suggests ways by which one may attempt 
to set in motion a process of social transformation that is aimed at realising that 
vision. Concretely, if one wants to build a social order based on modern Science and 
Technology and its associated notions, values and institutions, it suggests ways 
in which one may proceed to realise it. If one hasa different idea in mind, one goes 
about it differently. Quite simply, it is a manifestation of the relationship between 
the ends and the means. Seen inthis light, the ‘Western versus Indigenous Science 
and Technology’ debate is very much central to the question of social transformation 
to-day —/t is a political debate. \t becomes diversionary on/y when one has made up 
one’s mind political/y. \f one has made up one’s mind in favour of a capital and energy- 
intensive social order based on the latest modern Science and Technology, a social 
order characterised by a few giant, industrialised urban centres, a highly mechanised, 
chemical-based and energy-intensive agriculture ; and the concomitant requirement of 
a high degree of centralisation of all social institutions including the state structure— 
then such a choice can only claim to be simply a matter of personal preference and 
faith, and not one arrived at after considering all the alternatives possible and 
desirable to us. When attempts are made to point out the weaknesses and dangers 
involved in such a choice, and when it is suggested that, in the light of the experiences 
of the peoples the world over, it may be possible as well as necessary to explore alter- 
native paths of development, is it not wrong then to dismiss all this as diversionary 


and dangerous talk ? Is it not against the professed spirit and temper of Science no 
matter Western or otherwise ? 


Dr. Singh is against counter-posing the traditional Technologies against modern 
Western ones. He believes that any attempt to develop the former will be meaning- 
ful only after a genuine politico-economic independence has been achieved ; and 
even then, their role will be not as alternatives to modern Technologies, but such 
as to be used in conjunction or complementarity with them. As regards the 
Capitalistic aims that the modern Technologies seem to be manifesting, it is his 
belief that they (the Technologies) can be liberated from and divested of such 
aims. Presumably, it is his faith in such a possibility that makes him speak 
against the need to find alternatives to them. We would like to point out that 
such a faith is just that—a faith—and nothing more. No evidence exists to show 
that such a faith is in any sense well-founded. In fact, the instances of attempt- 
ing to build alternative social orders based on modern Western Science and 
Technology, and what has been their success so far, ought to make a most 
interesting study into this aspect of modern Science and Technology. We are not 
saying that the matter has been settled either way—perhaps not. But these 
experiments have certainly thrown up enough data to make the question a most 
legitimate one, and if one may add, a most urgent one too, especially for those 
who are concerned with creating an alternate social order. 


The faith that modern Science and Technology can serve as the basis for 
building a social order having different obiectives and values, stems from its claim 
that it is neutral and valueless. Now, the history of its own origin, growth and 
spread (particularly in situations when it came in contact with other cultures and 
civilizations having their own Sciences and Technologies) is a source of rich data 
against which such a claim should be tested. From whatever little that has been 
done in this direction, it does not at al! seem that the claim is going altogether 
uncontested. A serious study in this direction seems to have hardly begun. When 
matters are such, is it not unwise to stick to a matter of faith and base all 


one’s views and plans on it? 


Dr. Singh quotes the most interesting case of China and the idea of ‘walking 
on two legs’. No one can fail to be inspired by the gigantic efforts made by 
China towards rebuilding itself and creating a just social order. What is most 
significant about China is perhaps the emphasis that it laid on the question of 
objectives of development, on the question of values; its attempts (irrespective 
of the successes achieved) in insisting that ‘development’ and ‘progress’ should 
not be sought after at the expense of values and ideals that are basic to a 
humane and just social order. China’s refusal to accept certain models of develop- 
ment being thrust on it is well-known. Undoubtedly, we would benefit much by 
critically studying the philosophy and practice of ‘walking on two legs‘ as attempted in 
China. In addition, we should also investigate how such a philosophy led subsequently 
to the more recent emphasis on the ‘modernisation’ programmes along with all its 
attendant implications ; specifically, whether these recent developments are a logical 
culmination of the philosophy of ‘walking on two legs, or whether they imply an 
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abandonment of that philosophy, and if so, what were the compulsions for doing it. 
This is an important enough issue for us that needs to be dealt with more thoroughly. 


However, we think it incorrect to assume that the ‘walking on two legs’ principle 
experimented in China has, for once and all, solved the problems of the Science and 
Technology paths to be followed by the Third World. Rather, we should treat it as the 
first instance of a Third World country trying to take its own traditional Technologies 
and practices seriously instead of rejecting them @// as unscientific and superstitious 
practices, and not as the last word on it. Instead of going into the matter at any greater 
length here, we would merely pose a few general problems concerning the idea of 
walking. on‘two legs as suggested by Dr. Singh: Is it possible to walk using two legs 
(two different technological systems) when each leg is going in its own separate way ? 
Or, is it the idea that the ‘legs’ themselves do not have any preferences, and that the 
‘brain’ can make them move in whichever way it decides ? Are we then not back at the 
position that the technologies are themselves neutral and can be employed for any 
purpose that one chooses ?_ Extending the analogy, is there not an intimate relationship 
between the nature of the leg and that of the brain, in the sense that one cannot 
choose the two arbitrarily ? 


_ We are not saying that a// modern Science and Technology are evil and should not 
be used. It is quite possible that much of it may actually be employed in the building 
up of an alternate social order. Let us concretise our discussion by taking an example — 
say, generation of Electricity as a form of energy. In to-day’s value-sysetm, one 
immediately begins to think in terms of giant hydro-electric projects, super-thermal 
power stations and nuclear power-plants with —their attendant concentration and wasteful 
use of resources, disruption of the ecological balance of entire regions, which in the 
long-term play havoc with the lives of people over vast areas, cause pollution 
problems seriously threatening all forms of life, and above all, necessitate a highly 
centralised form of management administration and Government. And in the case of a 
Third World country, one must also add the implied heavy dependence on foreign powers. 
Now, itis not all evident that generation of electric power cannot be done in any other 
way. If asociety with different objectives, notions and values, decides to go in for it 
as aform of energy, it might do so in a fundamentally different way. It would 
perhaps evolve a technology employing a large number of small generating centres 
that operate on locally available resources and can be maintained with a level of 
technology and management that is within the control of the local population. How- 
ever, such an approach to a decentralised and self-reliant system of production of 
electricity necessarily presupposes a decentralised chain of consumption units ; huge 
urban centres with giant plants and factories consuming megawatts of power are clearly 
ruled out. This, in turn, also changes drastically the nature of goods and services that 
are going to be produced. Andsoon. Thus electricity, as such, is not thought of as 
anevil thing. In asimilar manner, wherever necessary, it should be possible to retain 
all those aspects of modern Science and Technology that are amenable for incor- 
poration into an alternate conception of organisation of productive activity. This 
concept of incorporating certain aspects of modern Science and Technology into an 
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alternative scheme of social production (the criterion for selection of the technology 
being fundamentally different from the ones presently employed) is quite different from 
saying that the social organisation be based on, or tailored to suit, modern Science 
and Technology as it exists, or as it will be developed in future. The difference is a 
most crucial one and amounts to a choice between different objectives and paths 
of development, different notions of social organisation, different conceptions of the 
relation between individual and collective, different views on the relationship between 
man and nature, and soon. Each choice on the Science and Technology question thus 
involves choices to be made at far wider planes—in fact it involves one’s entire vision 
of man, society and nature. Which is what makes the ‘Western versus Indigenous Science 
and Technology’ debate a political one—politics of the highest form. A refusal to debate 
these questions by dismissing them as diversionary and dangerous talk is, in our 
opinion, not a very healthy trend. 


—Madras Group 
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MULTINATIONALS IN DRUG INDUSTRY : 
A RETROSPECT OF THE HATHI COMMITTEE REPORT 


On June 12th this year the Bangladesh Government promulgated an ordinance 
that prohibited the sale of over 1700 drugs. The drugs banned fell into 3 cate- 
gories : (1) those deemed harmful and to be banned immediately by September ; 
(2) those requiring reformulation in accordance with new criteria and (3) those 
classed as being useless or of little therapeutic value, which are {to be removed 
from the market at the end of 9 months. The decision was based on the report 
of an expert committee appointed by the Government of Bangladesh to evaluate 
the drugs currently in the market and to formulate a new drug-policy replacing 
the old one of 1940. The drug sales in Bangladesh are worth over $ 100 million 
a year and 75% of this is shared by 8 Multinational Corporations (MNC). (Pfizer 
dominates the market with over $ 10 million sales in 1981). This new drug policy 
has been a significant blow to the exploitative drug market in Bangladesh and the 
multinational drug corporations are bringing a considerable amount of pressure on 
the Bangladesh Government in an attempt to revoke the ban. The U.S. Govern- 
ment has urged the Bangladesh Government to reconsider its new drug policy 
and the U.S. State Department has admitted that this was in response to a 
request from the Pharmaceutical Manufacturers Association of USA. The Pharma- 
ceutical Manufacturers Association has argued that blocking the flow of drugs 
from its member companies could open the market in Bangladesh to potentially 
‘impure’ drugs from other sources. This should be viewed in the light of the 
fact that 70% of the drugs in the banned list are either banned in USA, or consi- 
dered worthless—that is, described as being ‘therapeutically useless’ by the Federal 
Drug Administration of USA and the British National Formulary. The Bangladesh 
Government has already made some concessions in the face of mounting pressure 
and, in July 1982, it appointed a panel of military doctors to ‘review’ the ban. 


Multinationals in the Indian Drug Industry. 


The foreign investment policy of the Government of India was extremely 
‘liberal’ right from its inception in 1949. This was being justified by the argu- 
ment that such a policy would: (1) provide the technology for the production 
of basic essential goods ; (2) attract foreign investors and thus bring in foreign capital 
and (3) stimulate the transfer and growth of advanced technology in various industrial 
sectors. As a result, the first 25 years after independence saw the phenomena! 
growth of foreign companies in the Indian drug industry. The colossal profits 
repatriated by foreign companies and the inability of the Government to contro] 
drug prices was subject to heavy criticism in the Parliament and there was a 
demand fora thorough reform of the Indian drug industry. Hence, in 1974 the 
Government appointed a committee headed by Shri. Jaisukhlal Hathi to stud 
various aspects of the Indian drugs and pharmaceutical industry. 7 
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The Hathi Committee pointed out in its report that the Indian drug _ industry 
was heavily dominated by the Multinational Corporations (MNC). In 1973 they accoun- 
ted for about 80% of the total drug market in India and held 85 - 90% of all 
drug patents. However, 80 - 90% of the production of several MNC consisted of 
simple household remedies like cough syrups, formulations with vitamins, tonics, 
etc. On the other hand, about 90% of the basic drugs* manufactured in the 
country were from the Indian sector (including small scale industries). In the 
case of many basic drugs-MNC, production was well below the licensed Capacity**. 
However, the production by MNC of non-essential drugs like tonics and vitamins 
often far exceeded the licensed capacity***. In many cases where MNC did market 
basic or life-saving drugs, it was merely the packaging of the basic drugs imported 
from their own principals or subsidiaries, or the importation of the intermediate or 
penultimate product from abroad, with just the last stages being completed in India. 


MNC spent a bare 1% of their annual turnover in R&D, in contrast to 12- 
15% spent on R&D in industrialised Western countries. This figure includes 
money spent on marketing-research and also sometimes the money spent on 
quality control. Of the ‘new’ drugs introduced by the MNC in the market 87% 
were imitation drugs (such as the sale of an already marketed drug under anew 
brand name by a different company) and 10% were improvements on the existing 
products ; only about 3% represented new drugs as such, i.e., containing new active 
ingredients. The Hathi Committee also noted that the MNC actively discouraged 
research by their Indian subsidiaries. 


MNC were repatriating colossal amounts of foreign exchange by way of royalties, 
technical fees and dividends, often after paltry initial investment. Additional remi- 
ttances were also made in the form of purchases of basic drugs and intermediates 
at prices dictated by their foreign principals. ‘These prices’, the Hathi Committee notes 
bear no relation to either the cost of production or the international prices of the 


products. 


Thus the MNC were making no significant contribution to the production of basic 
essential drugs and in fact chose to concentrate in the area of low technology, low 
priority consumer goods and formulations. Their contribution was negligible in terms 
of introducing new basic drugs. All the MNC were enjoying a privileged treatment 
under FERA (Foreign Exchange Regulation Act). 
Ce ee 


* Basic drugs’ is used to refer ro essential drugs, such as those used in the treatment of Leprosy, Mala- 


‘Formulations’ are those such as cough syrups, vitamin tonics, mineral tonics, 


i uberculosis etc, mi : 
oe majority of these are of little or 


digestion aids, etc. These are not essential drugs and in fact a vast 


no theraputic value. 
For example, the production of Dapsone, a drug used in the treatment of leprosy, was less than 50% of 


** 
pacity in 1976-77 and this drug was unavailable in the market over a 6 month period 


the licensed ca 
due to shortage, 

a*% Between 1952 and 1965, 364 ‘Permission Letters’ were issued to 15 ae foreign whe Only 4 of 
them were for basic drugs and the remaining were for formulations which included ointments, cough 


. mixtures, etc. 
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It was in this context that the Hathi Committee made the following major 
recommendations about the drug industry: 


(1) The MNC should be directed to reduce their foreign equity immediately to 
40% and in course of time, to 26%. Those foreign companies that were marketing 
imported basic drugs should be directed to commence production of basic drugs 
by themselves. Further, any raw materials or intermediates required from abroad 
should be imported and distributed by the Government through a proposed ‘National 


Drug Authority’. 


(2) The Committee decided that there was a strong case for restricting the sale 
by generic name alone instead of by the brand name*. However it was considered 
‘inadvisable’ to achieve this transition immediately. Hence, it proposed that as a start, 
the sale of 13 drugs could be restricted to sale by generic name. It was also suggested 
that the generic name could be displayed prominently on all drugs sold with the brand 
names also marked less conspicuously, if necessary. 


(3) The Committee noted that, there were several thousands of drugs marketed in 
India, avast majority of which were formulations sold by brand names. It drew upa 
list of 117 drugs, which were considered sufficient to meet the essential drug require- 
ments of the country and suggested that the Government should concentrate on the 
production and distribution of these drugs**. 


New drug policy of 1978 and the current position 


For about 3 years after Hathi Committee submitted its report, the Government did 
not initiate any action on its recommendations. It was in 1978 that the Government 
announced its new drug policy and the following is a summary of some of the features 
of this policy and its current status. 


(1) A list of 5 drugs was drawn up (out of the 13 recommended by the Hathi 
Committee) which could no longer be sold under brand names. However, the official 


* ‘Brand’ name is the commercial name under whicha drugis sold, while ‘generic’ name is the common 
chemical name of the active ingredient in any drug. For example, a variety of headache ‘remedies’ such 
as Aspro, Aspirin, Anacin etc., have Aspirin as the active ingredient ; thus Aspirin is the generic name of 
all these drugs. Whena single active ingredient is marketed under a number of brand names, it increses 
the price of the drug considerably. Each company spends a fortune in trying to promote its own brand 
among doctors and consumers. It has been estimated that MNC spend about 17% of their turnover in 
marketing and advertisement (approximately 17 times the amount spent on ‘Research’). In India, there 
is one medical representative for every 4 doctors while in most Western countries there is one medica| 
representative for every 15-30 doctors, Doctors are ‘encouraged’ to prescribe specific brands by a variety 
of means such as giving commissions, gifts, handing out of free samples, etc. Hence, the sale of drugs 
by brand names was considered not in the best national interest and one that causes confusion "eg 
doctors and consumers. ng 


** A World Health Organisation expert Committee in 1977 (and againin 1979) recommended that abo t 
200 drugs are sufficient to meet the drug needs of the developing countries and suggested that ji 3 
advisable to market these drugs under their generic names, ‘aie 
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notification to implement this policy was issued only in January 1981. Hoechst and 
= me of the apie MNC, went to the Delhi High Court and obtained a stay 
order. t present the Government i ; , 

eS is still debating whether this stay order should be 


(2) MNC continued to produce several non-essential drugs far in excess of the 
licensed capacity. In 1978, the Government decided that in such cases the capacities 
had to be ‘regularised’ and it was declared that the new licensed Capacit patil be 
fixed as the maximum production achieved in any one year during the 3 Fen precedin 
1977. This effectively condoned and in fact provided legal approval for the aes. 
excess production. The MNC drug lobby which tried to extract further concessions has 
been demanding that the ‘regularisation’ should be at the level of production achieved in 
1980. The Government has bowed to this demand and recently, in 1981, the Government 
has decided to regularise all capacities ‘liberally’ as of September 1981. Significantly 
there has been no attempt onthe part of the Government to force drug companies to 
produce atleast the licensed capacity of essential drugs many of which are produced in 
quantities well below the licensed capacity*. 


(3) Foreign companies were directed to reduce their foreign equity to 40%. But 
they were eligible to retain more than 40% foreign equity if they produced ‘high 
technology’ basic drugs or intermediates for the production of high technology basic 
drugs. To identify companies eligible for this concession, the Government appointed a 
High Technology Committee which submitted its reportin 1979, The criteria for 
eligibility have been so broadly defined that almost any drug company can claim itself to 
be one employing ‘High Technology’. For example, some of the criteria used are—use of 
toxic materials in production, use of different kinds of sophisticated purification and 
seperation techniques, etc. Based on such criteria the Government has permitted 
Hoechst, a leading MNC to manufacture drugs which are already being produced in the 
small scale sector. The Government has not only ignored the report of the ‘High 
Technology Committee’ but also stated recently that ‘The need and scope for review of 
the findings of the Committee...... will be considered in the light of representations 
received from individual companies concerned’. This is only likely to enlarge the list 
of companies eligible for concessional treatment. 


(4) The Drug Price Control Order of 1979 has resulted in a number of foreign 
companies reducing the production of vital drugs whose prices have been fixed by the 
orders**. Simultaneously, the production and prices of drugs not covered by the Drug 
Price Control Order have increased constantly. In fact diversification of production into 
areas of low technology, low priority consumer goods has been one of the routine 


“ee 
* For example, the production of the anti-tuberc 
to 405 tonnes in 1980-81 due to under-utilisation of capacity, 


be much in excess of 482 tonnes 


ular drug PAS has declined from 482 tonnes in 1979-80 
The demand for the drug continues to 


anti-tubercular drug Thiacetazone and the anti- 
1980-81 in comparison with the year 1979-80. 
department making a group of 6 formulations 


#% The production of the anti-malarial drug Amodiaquin, 
filarial drug DEC have all shown a decline in the year 
One foreign drug company has closed down aan entire 
used in the treatment of TB, citing ‘continued losses’, 
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responses of the MNC to any drug price control order. Thus, even earlier, Warner 
Hindustan had commenced production of chicklet chewing gum and Johnson & 
Johnson had started producing baby shampoo and baby powder. 


The magnitude of the problem 


To-day, nearly 7 years after the Hathi Committee produced its report, none of its 
major recommendations have been translated into practice. The feeble attempts towards 
a reform, represented by the Drug Policy of 1978 have been largely ineffective, thanks 
to subsequent reversal of policy by the Government itself and due to the manipulation 
of legal loop holes by MNC. Recent years have in fact seen a further deterioration of 
the situation with steep increases in drug prices and the dumping of hundreds of harmful 
drugs banned for use abroad, into India and several Third World countries. 


The Third World countries have not succeeded in their attempts to control their drug 
industries and make them truly responsive to their people’s needs. A striking recent 
example is the case of SriLanka. The Sri Lanka Government in 1971 set up a State 
Pharmaceutical Corporation (SPC) and implemented a new drug policy. The number of 
marketed drugs was slashed from 2100 to 600 and brand names were almost entirely 
(though not totally) abolished. The State Pharmaceutical Corporation took over the 
import of drugs and achieved 40% savings in just the first 6 months alone. When one 
of the multinationals, Pfizer, refused to fall in line with the new drug policy, it was 
threatened with nationalization. The United States ambassador intervened with the 
Government of Sri Lanka and, in turn, threatened to withdraw the U.S. aid. As a result, 
the Chairman of the State Pharmaceutical Corporation was asked to ‘continue 
negotiating’ with Pfizer and no action was taken against it. Later, when there was 
an epidemic of cholera, Pfizer was asked to make Tetracycline tablets but it delayed it 
for so long that the state had to purchase it from abroad at an enormous expense. 
Finally, the new government in 1977 once again allowed the private sector to 
import drugs and effectively neutralized the benefits of State Pharmaceutical 
Corporation. 


Third World countries have also failed to support each other in their effort 
to fight MNC. For example, India and other Third World countries have ie 
silent on the recent Bangladesh ban order. Even the World Health Organisati 
has maintained a silence at the current efforts of Bangladesh Anlaihiican eo 
translate its (WHO's) own recommendations into action. Past efforts have sh ‘ 
that the MNC can bring several sorts of pressure to bear upitt-:-even: ats shown 
committed Government. They can use threats and persuasions from abro d ait 
their home Governments, to support them, restrict future investments and fe ati 
all, use their powerful alliance with local doctors who are used to a a 
drug Promotion system. In fact, the doctors and the local elite pane Latichle 
radical reforms only in response to popular movements or mass press a. 
that which had installed a socialist Government in Sri Lanka in th ie Such as 
1970. In the case of Bangladesh, the demand for reform was icatbe PT a of 
Gonoshasthya Kendra (Peoples’ Health Centre), which in 1981 set ip Geisha 

as- 
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thya Pharmaceuticals Ltd. (GPL) and started Production, of 2 of the 32 essential 
drugs, and by 1982, of 6 more drugs. GPL could sell these drugs at 50 - 65% 
of the prices charged by the MNC and still make a profit of 10-15%. The MNC 
responded by forming a cartel to undercut the GPL in its efforts to secure con- 
tracts to supply essential drugs to Government hospitals and clinics. By its new 
drug policy the Bangladesh Government has provided strong support to the Peoples’ 
Health Centre and GPL. The policy contains provisions to protect local manufac- 
turers and instructs MNC to “’...concentrate their efforts and resources, on those 
items not easily produced by smaller national companies’. 


The Third World people are faced with a situation where, all the studies by 
their own Governments as well as the WHO, clearly point to a need for a drastic 
change in the drug industry. Nevertheless, the MNC still continue to impose on 
the Third World a pattern of drug production and consumption that is irrational, 
irrelevant and harmful. Any serious attempt at remedying this situation will have 
to address itself to the question as to what exactly is making us so totally dependent 
on the MNC, in the first place. One is then likely to be led to the discovery 
that the root of the problem lies in the fact of our having based the entire 
health-care system on the capital-intensive, high-technology, chemical-based modern 
Western approach towards medicine and health-care. As long as we are obsessed 
with such an approach, it is unlikely that we will ever be able to free ourselves 
completely from the tentacles of the MNC. And that could be realised only when 
we take a completely different approach to the entire philosophy and practice of 
medicine and health-care delivery—an approach that may have to learn much from 
our traditional systems of medicine. Even though this may be the only long-term 
solution to the menace of the MNC, a definite need nevertheless exists to initiate 
some immediate steps to curb the loot of health and wealth of our people by 
the MNC. Firstly, legislative action is crucial and needs to be fought for. How- 
ever, this alone will not be effective, unless itis backed by a Peoples’ Movement 
that can launch an educational campaign among the consumers and, more so, 
the doctors. 

—Madras Group 
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THEORIES OF MAN AND NATURE: THE CURRENT 
DEBATE ON THE ENVIRONMENTAL CRISIS 


Introduction 


The gloomy prognostications of the first club of Rome study! set the trend 
for the recent ‘‘environmental debate’’. This study, using a sophisticated computer 
at M.I.T. and extrapolating, on the basis of past trends and known resources, the 
interrelationships between five variables crucial to the world socio-economic system 
—population, capital, food, non-renewable resources, and pollution—predicted 
that this system would collapse unless we recognized the ‘limits to growth’ 
and changed our pattern of development accordingly. 


One does not have to resort to a third-generation computer to find evidence 
of an impending. eco-crisis. Thus, one writer states that ‘pollution in developed 
countries and depletion of resources from the environment in the developing countries 
are the basic problems before the (sic) mankind’?. One socialist warned that ‘our 
present civilization is under threat from famine because of over-population, from 
industrial breakdown because of resource depletion, and from poisoning by pollution’. 
Likewise, Barry Commoner, in his seminal work, tells usin chilling detail about the 
effects of nulear radiation, air pollution, earth pollution (through fertilizer), and 
pollution of drinking water, as observed by him in the United States‘. 


According to another member of the doomsday syndrome, the free enterprise 
system, while providing for the most advanced civilization in history, ‘has been living 
on borrowed capital for several centuries...... In the wake of the destruction and 
depredation of almost two centuries duration, have come innumerable and almost 
insoluble problems’®. These are listed by him as follows: air and water pollution; 
sonic booms; poisoning of soil and its produce by chemicals used in agriculture - 
risks to life/health by chemicals used in food processing; destruction of wildlife, 
trees, and plants through air and water pollutions; oil slicks ; and mountains of waste 
that cannot be disposed. 


This list is typical of environmental problems in advanced Capitalist countries. 
Indeed, the environmental debate has been conducted in terms familiar only to the 
West. Nevertheless, the developing countries have their share of environmental 
problems as well, some distinctive and others a result of replicating the Western path 
of development. In this article we shall summarize some of the Major responses to the 
environmental crisis, viz., the various explanations that have been adduced to account 
for it. Such an account, we hope, will bring to focus the need for a radically different 
perspective for understanding the relation between environment and a 


the point of view of the Third World. development from 


Neo-malthusianism 


The Meadows study, in its prediction of doom and th 


; € prescri i 
population control and a ‘no growth’ economy, Prescribed solution of 


resurrected the ghost of Thomas 
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Malthus. In fact the ‘neo-Malthusian’ school is prominent in the literature, laying 
the blame for the crisis squarely on the population explosion. 


The Ehrlichs, authors of perhaps the best known ecological handbook®, present a 
sophisticated neo-Malthusian case. Thus Paul Ehrlich, in a lively debate with Barry 
Commoner, contended that while other factors were not to. be neglected, it was the 
Pressure of a rapidly increasing population on finite resources that was the ‘critical 
factor’. The Ehrlichs also made projections to determine when the known resources 
of different metals would run out, at current levels of demand and population. They 
also established a relation between population growth and increasing pollution levels®. 


A less sophisticated ideologue of the neo-Malthusian school is Garret Hardin, a 
well known biologist who has been writing on ecology for many years®. In a recent 
restatement of his position!®, Hardin, in characteristically forthright syle, calls for stern 
treatment to those developing countries which are unable to manage their population 
explosion. Hardin’s basic argument is that poor nations’ problems are caused by 
population increases. Rich nations must not help poor nations’ lest they too should 
become poor. From the well-known lifeboat analogy, Hardin claims ‘Poverty can be 
shared, but it is doubtful if wealth can’ (p242). That is, overpopulation in poor 
countries threatens the presevation of the current levels of production and life-styles 
in the rich countries. Manipulating his earlier ‘tragedy of the commons’ argument, 
Hardin daims: ‘under conditions of overpopulation, freedom in an unmanaged 
commons brings ruin to all’ (p243). For, poverty is not just due to shortages of 
supply, it is equally due to ‘longages of demand’ (p.248). 


Using the concept of the ‘carrying’ capacity of an eco-system, Hardin finds from 
studies of animal population that over-optimum increases in population lead to 
ecological degradation, that means less ‘carrying capacity’, finally leading to levels 
of population even lower than that which we started with. This principle, says Hardin, 
is applicable to human populations as well. 


Hardin’‘s solution is in keeping with his prognosis. Rich nations must use force to 
discipline errant poor nations. ‘Survival is impossible without police action in times Bs 
crisis, andthe tacit threat of it at all times. This is the price we pay for civilization 
(p260). According to Hardin, poor nations have hitherto been maintained by sew 
euphemistically called ‘transfers’ at ‘concessionary rates of interest —from the a: 
countries, primarily the United States. From now on, poor nations which are paras! 
on the rich must be asked to show responsibility and accountability —every eas om 
take care of itself. For ‘the worst characteristic of parasitism is that it is addictive 


258). 

¥ The weaknesses in Professor Hardin’s argument are obvious!’ hates di: 
-< the U.S., with 6% of the world’s population, that consumes 40-50% of the wo 

'2 Thus, a miniscule increase in the population of the U.S. would have a 
ae ter impact on the environment than much larger increases In population 
much grea (b) Hardin completely overlooks the loot and plunder by the West of entire 
ee the relationship between development and underdevelopment. (c) His 
societies, !.©- 
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assertion that poor nations are maintained by U.S. loans, has no basis in fact—there 
are many studies of the pernicious effects of ‘aid imperialism’ on the recipient nations, 
and the concomitant benefits to the West (d) Demographic history shows that in the 
West, rapid population growth preceded affluence, and only after these societies became 
prosperous did birth-rates decline (the so-called ‘demographic transition’). In the poor 
countries, demographers have found, it is poverty that causes over-population, not vice- 
versal, 


The above facts are independent of more telling and powerful explanations of the 
eco-crisis, dealt with below. Nevertheless, neo-Malthusian arguments, thought lacking 
in factual basis, are prominent anyway. For they are used by ruling classes and the 
state in the developing countries as well. Take the example of deforestation in the 
Garhwal Himalayas, recognized as the most pressing ecological problem in India 
by the newly constituted Department of Environment's. While the facts would seem 
to show that it is basically commercial exploitation for industrial interests elsewhere 
that has led to the denudation of forest cover, the state and its officials persist in hold- 
ing population increases and ‘unlawful’ practices among local villagers responsible. 
Malthusian explanations are followed by prescribed solutions of increased state repres- 
sion, echoing Hardin on both counts. A senior forest officer recently wrote: ‘In recent 
years protection of forests has become a very serious problem. Villagers indulge in the 
illegal act of cutting standing trees...thereby causing the forests to recede. They are a 
threat to the safety of the forest staff. As such, a police patrolling staffin each range is 
essential to control illicit fellings’. The officer goes on: ‘There is need to have a (sic) 
stringent law to curb illicit removal of trees by prescribing severe punishment to 
offenders’!®. 


Capitalism/Modern technology as cause 


The other explanation prominent in the literature holds modern technology, parti- 
cularly as exemplified under capitalism, as responsible for the crisis. Modern technology 
‘rests on the assumption that the environment in which technology operates allows 
complete analysis and manipulation’!®. 


Barry Commoner’s analysis of modern technology remains unsurpassed'’. Commoner 
stresses that the eco-sphere is a system in which everything is connected to everything 
else. The global eco-system is a connected whole, in which nothing can be gained 
or lost—thus anything extracted from it by human effort must be replaced. But man has 
broken out of the cricle of life, replacing its endless cycles with man-made linear event 
The modern mind thinks in terms of separate, singular events—thus it cannot und : 
stand the eco-sphere, whose interrelationships it misses. Nor does it heed a fu da- 
mental law of ecology—that nature knows best. isi 


The revolution in physics and chemistry led to the creation of wholly new f 
matter not found in nature; eg. new molecules created by atomic oti) orms of 
synthetic chemical substances with various applications. But the sede taal ef or new 
in this new technology was discovered only later: ‘It was like a tno-lechal am 
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Well founded in physics and chemistry, but flawed bya missing third leg, the biology 
Of the environment’ (p133). 


Commoner presents strong evidence to show that simple increases in population 
could not have caused the much larger increases in pollution that characterize the 
€co-crisis. What is important is not the volume of growth, but how this growth was 
achieved. In the U.S., while production for most basic neees —food, clothes, housing — 
has just about kept pace with the 40-50% increase in population, the kinds of goods 
Produced to meet these needs have changed drastically. New production technologies 
have displaced older, more ecologically sound ones, A short list : synthetic detergents 
have replaced soap; synthetic fibres have displaced natural ones : aluminium, plastic, 
and concrete have displaced steel and lumber; truck freight has eclipsed railroad 
freight ; non-returnable bottles have wiped out returnable ones ; fertilizer has destroyed 
land. From this evidence, we can conclude, ‘The chief reason for the environmental 
Crisis that has engulfed the United States in recent years is the sweeping transformation 
of productive technology since world war two...productive technologies with intense 
impacts on the environment have displaced less destructive ones‘ (p 177). 


All this can be traced back to the structure of modern science and technology. 
The technologist has defined his problem too narrowly—seeing only one segment of 
what in nature is an endless cycle. Technology is an ecological failure for, ‘unlike the 
automobile, the eco-system cannot be subdivided into manageable parts, for its 
properties reside in the whole, in the connections between the parts. A process that 
insists on dealing only with the separated parts is bound to fail’ (p187). And if there 
is one fault in the system of modern science that can help explain the ecological failure 
of technology, it is that of reductionism, i.e. the belief that ‘effective understanding of 
a complex system can be achieved by investigating the properties of its isolated parts’ 
(p189). 

While holding modern technology responsible, Commoner is too sophisticated a 
scholar to treat it as being independent of the social system in which it operates, viz. 
capitalism. The crisis has social origins—if the earth is polluted, ‘the ‘fault lies with 
human society —with the ways in which society has elected to win, distribute and use 
the wealth that has been extracted by human labour from the planet’s resources’ 


(p178)'*. 

The relationship between modern technology, capitalism, and the eco-crisis has 
been recognized by other writers. Robert Jungk, following Habermas, points out that 
science and technology are an ideology to which exclusion and repression are basic— 
the isolation of partial phenomena for study obscures their relation to the whole. This 
philosophy provides capitalism with ‘an adequate means of exploitation of man 


For Western capitalism, the expropriation of the worker was only one facet 
e entire world and its resources!9, 


partial 


and nature’. \e @ 
of the comprehensive process of exploitation of th 


The role of ideas 
Predictably, the literature on the eco-crisis has its share of idealist explanations. 
The most interesting one was put forth by the historian Lynn White in 1967, in 
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an article widely quoted ever since?°. According to White, the replacement of 
the scratch—plow in Europe led to a fundamental change in the man-nature 
relationshlp—from being part of nature, man became its exploiter. It was among 
these peasants of Northern Europe, that modern technology, with its ruthlessness 
towards nature, first took root—peasants whose religion was Christianity, the most 
anthropocentric religion the world has seen (p102). This change was reflected in 
calendars, which from 830 A.D. onwards show man plowing, cutting trees etc., 
i.e. as master of nature. 


Affirming that human ecology is deeply conditioned by beliefs about our 
nature and destiny—that is, by religion—White finds that ‘Christianity, in absolute 
contrast to ancient paganism and Asia’s religions (except, perhaps, Zorastrianism) 
not only established a dualism of man and nature but also insisted that it is 
God’s will that man exploit nature for his proper ends’ (p103). In antiquity, 
spirits of mature were placated before a tree was Cut, a mountain mined, or a 
brook dammed. But the advent of Christianity “made it possible to exploit nature 
in a mood of indifference to the feelings of natural objects’ (p103). Unlike the 
animist deities they replaced, Christian saints were not in natural objects—being 
entirely human, they were approached only in human terms. White concludes by 
offering a solution consistent with his diagnosis namely, that mankind will not 
Peeek of the eco-crisis ‘until we find a new religion, or rethink our old one 
(p . 


White notes that Zen Buddhism conceives of the man-nature ralationship as 
very nearly the opposite of the Christian view. Western ideas on nature have been 
contrasted with those traditionally held in China. The traditional Chinese view 
‘Saw man as an integral part of acosmos dominated by nature’, while ‘the modern 
West enthroned man, and casts him in the role of the conqueror of nature‘’26 
Traditional Chinese attitudes towards work manifested a disbelief in Western st ib 
ideals of progress—rather, they sought their models in what their fore fathers iad 
proven over time. This did not mean inaction, but harmonious adjustment to the 
limits set by nature. This love of nature was reflected in traditional Chinese 


poetry and painting, where nature was treated not as an a 
: ntagonist : 
other and greater self22. g , but as man’s 


Judeo-Christian ideals of man’s transcendence of, and rightful 
nature have also been contrasted with the value systems of soseatien Se over 
communities. Theodore Roszak, prophet of the counter-culture is her unin 
American Indian whose tribe was asked by the American Gavemnaeen quoting an 
from hunting/gathering to settled agriculture: ‘You ask me to plough to change 
shall | take a knife and tear my mother’s bosom? Then when ' the ground; 
not take me to her bosom to rest. You ask me to dig for st hs she will 
under her skin for her bones? Then when I die | cannot enter cite’, Shall | dig 
born again. You ask me to cut grass and make hay and sell it a ries! = ni 
white men; but how dare | cut of my mother’s hair 2/23. ane Res 
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The ecological crisis has definitely caused a reappraisal (in some quarters) of 
Western jdeas of progress and the omnipotence of modern science. No longer 
can cultures be neatly categorized as backward or advanced”*. In America, there 
has been a call for a change in the education system to reverse the alieriation 
from nature which industrial civilization has encouraged”®, While it is doubtful 
that such a reversal would occur without a corresponding change in the pattern 
of social relationships, it is clear that the so-called ‘pre-scientific outlook’ can 
contribute to such a change. The fact that the global eco-system is a connected 
whole, wholly missed by modern science, was known even to people without any 
‘scientific’ training?®. Similar conclusions are emerging from the experience of 
deforestation in various parts of India—namely, that the ‘primitive’ forest dwellers 
had a better idea of their habitat than the state proponents of ‘scientific forestry’, 
who took over these forests in the nineteenth century. 


Socialism and the environment 


Some of the most important contributions to the environmental debate have 
come from socialists, who have extended their traditional critique of capitalism as 
a system to incorporate the eco-crisis?’. 


Nevertheless, there remain two difficulties with socialist, especially Marxist, 
reactions vis-a-vis the eco-crisis. The first is the tendency to treat the ecological 
debate as being merely a bourgeois deviation from the class struggle. Thus, ‘the 
concern with pollution is often seen as no more than a middle class attempt to 
divert attention from the central need for redistribution’?*. The fact that the com- 
position of the ecological movement in the West is overwhelmingly middle class, 
and that the club of Rome report could be interpreted as acall for greater power 
for the monopolies who commissioned the report, have led one observer to com- 
ment: ‘In these circumstances it is not surprising that the European left, holds 


aloof from the ecological movement’?®. 


The second, and more fundamental difficulty (which in a sense underlies the 
first) is to do with the traditional Marxist vision of history as an evolutionary 
scheme. The idea of ‘progress’ as conceived by the thinkers of the enlightenment 
(during the 16th to 18th centuries) underlies Marxian thought. Dialectical materia- 
lism also sees the world in. the Baconian mode, i.e., it gives it significance only 
as an infinitely exploitable convenience for the human species®®. For ‘orthodox 
Marxists’, the onset of socialism would extend the mastery of nature to the whole 
of society—in contrast to capitalism, where exploitation of man by man goes hand 
in hand with the mastery over nature exercised by a part of society (the property- 


owning class)?!. 

The ambivalent attitude of the left (especially the organized left) is understan- 
able then, in view of the common heritage (of Enlightenment -thought) it shares 
with the West in general. ‘Indeed, the left is presently in crisis since, like the sys- 
tem it opposes (capitalism], it refuses to acknowledge aliPiptiairs constraints 
limiting further developments of advanced industrial societies’**; while those left 
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groups, as are present in the ecological movement, merely propose more state inter- 
vention—this statist conception reflecting their belief that modern science and techno- 
logy will find solutions to the problem of scarcities*?. 


Environment and development 


The ecological crisis has led us to reconsider paths of development hitherto 
considered attainable and to be aspired to by virtue of their past successes elsewhere. 
This question is very important for the majority of Third World countrie—sex-colonies 
who have now gained political independence and aim for economic independence as 
well. 


Several writers have asked whether it is capitalism, or industrialization, that is 
responsible for the crisis. In East—European countries there are signs of an eco-crisis 
too—the drive to fulfill (and exceed) production quotas causes pollution in the same 
way as the profit drive in the U.S.A.34. These countries are usually said to have departed 
from socialist principles in their Concentration on towns rather than countryside, and in 
their treatment of agriculture, by and large, as a source of surplus for investment in 
industry. So, ‘although we may repeat that the present world-crisis has been caused 
by capitalism (so farit has been the only significant influence), there is not sufficient 
empirical evidence that industrial socialism would provide the whole answer”. 
Industrial civilization has certain common values, essential for its success, that are 
imposed on both its capitalist and socialist variants. For example**: (1) The all- 
important efficiency, which subordinates the optimum human scale of things to the 
optimum scale of things required by the machine. (2) The need ta tame the 
environment, leading to the mindless pillage of nature. (3) The priority of production 


and material achievements, to the exclusion of the aesthetic aspects of life and 
cultivation of the human person®’. 


While the above picture is broadly true, it has been argued that it may be easier 
however, to prevent environmental pollution in the Soviet Union. In the USA there 
exists a serious clash between the worker's desire for a job, the industrialist’s desire 
for profit, and the people's desire for a clean environment!8. On the other hand. the 
ecology movement in the U.S.S.R. is not ‘the people’ versus ‘the interests’ but is sited 
at the resolution of the conflict of interest. It has also been argued that: The Soviet 
ecology movementis older and more successful in stopping ecological h iti 
projects than the ecology movements elsewhere. The conflict of interests 7 , hh 
lower, intensity—since no corporate interests are atstake. Thus the Soviet its has 


a much better record than the U.S. in forest conservation and afforestatio 
controlling air, water, and noise pollution?9. n, and in 


The vision of infinite growth 


We now turn to one school that h 
; as not been dealt with— 
their faith in the unlimited potential of man and Gita 


modern science. It is their belief in the prospect 
that is ‘the central pillar of support for the sangui 


retain 
in the problem-solving ability of 
of unending economic growth 
ne views of Victorians, tradi- 
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tional Marxists and managerialists alike’*#®. Thus, ‘Marxism as an instrument of 
analysis has never advanced any theory of socialism but one that is growth- 
oriented’*!; the monopolists advocate technocratic strategies for manipulating nature 
formulated in the boardroom (i.e., what has been called ‘environmental protection 
from above’) *?. 


Of this school, it is the neo-classical economists who condemn the talk of 
an eco-crisis most strongly as being one of cry-wolf. The high priest of the 
neo-classical school, Paul Samuelson, reacted sharply to the pessimism of the club 
of Rome report, proclaiming that the ‘wonders of industrial revolution are not 
over’. Samuelson was confident about the process of substitution and taxing of 
pollution being’ self-corrective mechanisms to accomodate the externalities of 
environmental degradation. In the same vein, Carl Kaysen commented that the 
Meadows model ignored elementary economic propositions, viz., that there are 
adjustment mechanisms through price when things become scarce, leading to new 
technologies and_ substitutes. Referring to the Meadows report as ‘computer 
mysticism’, Kaysen talks of the exponential growth of technology which means that 
the ceiling of exploitable resources is also growing*’. 


According to this school then, there is no need to reconsider development 
strategies, since the eco-crisis is a red herring that does not exist. Poverty in 
underdeveloped countries can be _ solved only through general world economic 
growth. Since economic growth in these countries depends heavily on trade with 
and investment from developed countries, they oan prosper only through growth 
in the latter countries—hence the talk of a ‘no growth’ economy is_ counter- 
productive*?. 


Conclusion 


On balance, however, we must agree with Commoner that the task of finding 
solutions for the problems of development thrown up by the eco-crisis is ‘unprece- 
dented in human history, in its size, complexity, and urgency’*®. Ecological 
survival does not mean the abandonment of technology, but that technology be 
derived from a_ scientific analysis appropriate to the natural world on which it 
intrudes*®. Perhaps, this has led the writer E. L. Grant-Wilson, to visualize human history 
as being divisible into three grand phases: the first, in which humans were at one 
with nature, participating fully in its rhythms and processes; the second, in which man 
drew away from the environment, analysed it and then adopted a predatory role ; and 
the third (upon which we are about to embark, and must if our race is. to 
survive) whereby we reintegrate with nature, but bring with us all the analytical 
achievements of phase two, using them not for predation but for conscious 
participation, thereby reconciling the first phase with the second, to achieve the 


third’. 
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It is thus essential to develop an alternate perspective that would be behind a 
radical ecological movement to transform industrial society into one that will 
rediscover man‘s harmony with nature through the use of alternate technologies 
and a change in the _ pattern of social relationships that characterise Capitalist 
societies*®. In such a perspective, the case of China is an object lesson. _ The 
West has discovered, belatedly, that there is something to be learnt from es a 
practice, viz., that goals should be achieved without destroying the environment: . 
During their First Five-Year Plan, the Chinese had clung to the orthodox communist 
obsession with heavy industry (following the Russian pattern). However, this 
assumption.was soon discarded, and a more ecologically oriented path of develop- 
ment adopted—one that emphasized economic and_ political decentralization, _and 
intermediate technologies that would serve the majority of the population living 
in the rural areas, thus avoiding the disruption in lifestyles and massive concen- 
tration of pollution that characterize urban agglomerations’’. 


What follows from the Chinese and Russian experience then, is that while 
abolition of the private ownership of the means of production (and exploitation 
of human being by human being) may be a necessary condition for ecological 
survival, it is not a_ sufficient one. A society sans classes must adopt a 
humanistic technology, decentralized polity and economy, and face to face democracy— 
it is then that ‘the individual would finally be in a position, for the first time 
in history, to fully realize his potentialities as a member of the human community 
and the natural world’®!. 


—Ramachandra Guha 
Indian Institute of Management, Calcutta 
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INTERNAL COLONIALISM : 
THE ROLE OF MODERN SCIENCE AND TECHNOLOGY 


The essential feature of Colonialism that is generally emphasised is the economic 
exploitation of the subjugated society by the imperialist power—economic exploitation, 
carried out by the extraction of ‘cheap’ raw materials, exploitation of the ‘cheap’ labour 
force and the capture of the ‘ready’ market of the subjugated society. What is not 
often stressed is the fact that, for the above process to be set in motion, itis necessary 
to first destroy the independent, self-reliant, economy and restructure the organisation 
of production of the subjugated society. Otherwise, the raw materials would get 
consumed locally and would not be available for the imperialist power and its products, 
in turn, would not find any ‘ready’ markets. Also, as long as the indigenous institutions 
remain intact, the sciences, technologies, culture and value systems survive, there is 
always the danger that the subjugated society could rise on its feet and overthrow the 
imposed social, technical order. Therefore it is extremely important, for the imperial 
power, to denigrate every institution of the subjugated society, particularly its sciences 
and technologies, culture and value systems. 


We can illustrate the above by the classic case of British Colonialism in India. The 
British were attracted to India by its wealth and the prospect of trading in the variety 
of products produced here. They found a relatively self-sufficient economy, with con- 
siderable internal trade, which did not need the British goods. Moreover goods produced 
in India were in general cheaper and of a superior quality. Thus the ‘cheap’ raw 
materials and labour could not be exploited via ‘free trade’. The first phase of British 
Colonialism was therefore one of sheer plunder and destruction. Wealth in the form of 
bullion, agricultural produce and finished goods was taken away by various means 
The local production process was stifled and the indigenous sciences and technologies 
pushed into oblivion. It was on/y then that the British goods could enter the Indian 
scene. To pay for them, the production processes here were restructured. Cash crops 
were introduced in agriculture. The ‘modern’ sciences and technologies of Europe were 
introduced, thereby altering not only the nature of production but also the goods 


In the above process, a major role has been played by ‘education’ and ideology. The 
practices of our people were characterised as superstitious, backward and even darian 
On the contrary, the new production processes were said to be rational ; 
advanced and civilised. A new process of ‘education’, coupled to economic i 
was adopted to evolve a class of Indians who identified themselves with t 
were totally dependent on the new ‘devolopment’ process for their special st 
who clearly looked down upon the test of their countrymen. 


scientific, 
ncentives, 
he British, 
atus, and 


In the post-colonial phase also, the rulers of India started with the same ideolo 
Their faith in the British education, modern science and technology and the Western oh 
of ‘development’ was unshaken, and in fact found a fresh vigour due to ar ument pa . 
as the following. The poverty and misery of our people are due to (aria Wa 
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legendary ‘inertia’ of Indian society because of its ‘decadent’ Culture) insufficient 
industrialization or modernisation of our country by the British, who extracted all the 
wealth and surplus out of the country instead of investing them here. Now, if the same 
are invested in modern industry and science and technology, then the face of our country 
will change soon, and our people will start enjoying the high standards of living 
characteristic of the people of the West. 


Thus, the stage was set for a Western model of development ; an energy intensive 
centralised, urban-based heavy industry had to be developed. Initially, machinery and 
technologies were to be imported; later the scientific institutions, established 
simultaneously on the lines of and with the help of Western institutions, were to mature 
and reduce imports. The countryside and the forests were to be modernised to supply 
food and fuel for the urban-based population and raw materials for the industries. | The 
rural areas, on the otherhand, were to consume the ‘civilised’ modern products of 
modern industry. 

This policy has now been practised for thirty-five years. Independent India boasts 
of doubling or trebling its production of food, coal, steel, electricity, fertilizers, tractors, 
cars, refrigerators, air-conditioners etc. But simultaneously, the percentage of people 
below poverty line has increased. Increase in population is often stated to be the main 
cause for this state of affairs. A closer look however indicates other major problems. 
Our percapita food production in the last twenty years has increased at a rate 
of, 0.5% )t0,,,0.75%. On the other hand, our per capita consumption has 
remained stagnant or even declined  slightly*. The production of expensive 
variety of cloth has increased tremendously, but the’ per capita production of 
coarse cloth has declined. While the country has made strides in modern resources 
like oil, gas etc., the women in the countryside to-day have to walk more than 
10 kms. to collect wood for fuel. To better understand the impact of this policy 
of development let us closely examine a few sectors. 


I 


Agriculture in India in the fifties and early sixties was largely a self-sufficient 
enterprise. The inputs in agriculture were primarily local ; the growth rate achieved 
in foodgrain output was approximately 3% per annum. Inthe mid-sixties, Govern- 
ment of India, with the help of Ford Foundation and World Bank, launched the 
ambitious Green Revolution programme to modernise agriculture. This Scientific 
Revolution in agriculture required fertilizers, machinery, insecticides and even seeds, 
produced in the urban-industrial complex, as inputs. The expenses incurred on 
these urban inputs to agriculture increased from less than 10% to more than 45% 
of the total expenses on agriculture. Of course, the food production also increased 
(as it did earlier also), but now this increase had to be exported to the urban areas 
to pay for the inputs. The rural area was left with much less food. Thus, in 
recent years, while the Indian Government did not have sufficient godowns to 


i esata 
* ‘The Economic Development of India’, Raj Krishna, Scientific American, Vol, 243, No. 3, (Sept ‘80) p.166. 
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store excess foodgrains and even exported food, the per capita consumption in 
fact declined. 


There are many other problems and myths associated with this ‘Scientific’ 
agricultural Revolution. The average rate of growth of foodgrain production did 
not go up but actually dec/ined to 2.6% between 1964-65 and 1976-77 from 3% 
between 1949-50 to 1964-65*. Also, the share of Coarse grain consumed by 
poorer sections of the people, and pulses an essential protein source, declined 
significantly. It is now generally accepted that this new technology has widened 
the difference between the rich and the poor in the countryside. However, even 
those who initially benefited from this technology are increasingly facing a squeeze, 
as prices of agricultural inputs continue to rise faster than that of foodgrains. 
The new technology has_ substantially enhanced soil erosion. More and 
more fertilizers have to be employed every year for the same amount 
of yeild increasing the cost of food production. Thousands of varieties of 
seeds tested in our country for hundreds of years and suitable to particular local 
environments are being destroyed and quickly replaced by a few new varieties, the 
resistance of which to various local conditions is questionable. The other by- 
products of agriculture like hay, which serves various useful purposes in a village, are 
produced in much smaller amounts when the new technology is used. The higher 
water consumption in the new agriculture implies either lowering of water-table or 
diversion of water-flow from certain areas to others, thus concentrating the gains in 
certain regions. The resources mobilised throughout the country are concentrated into 
certain areas (as subsidies or loans for obtaining tractors, fertilizers, seeds, irrigation, 
pesticides) creating regional imbalances. Perhaps the most mind-boggling aspect of 
this technology comes to fore when one sees data like ‘while some _ traditional 
technologies required one calorie of input for fifty calories of output, the modern 
agriculture requires 4 to 5 calories of input for one calorie of output‘**. Inherent in this 


technology is concentration of resources in some areas thus depriving others of their 
resources. 


The main beneficiary of this new technology has been the urban-based modern 
industries and their foreign partners. Food and agricultural resources now get 
automatically transferred to the urban centers and the multi-nationals now have 
an assured market for fertilizers, machinery and insecticides. The profits earned are 
used to further enhance the living standards of the urban elite, as their consumption 


pattern mirrors that of West with cars, refrigerators, T. V., calculators and electronic 
games. 


The same is the story of the much publicised ‘White Revolution‘***, The 
Operation Flood | dairy development programme was right at its inception aimed at 


* “India’s Economic Development--Aspects of Class Relations, Ranjit Sau. Orient Longman 1981 
** A.K.N. Reddy, EPW, Annual number, Oct. 1976. 


**#* The data on White Revolution is taken from Bharat Dogra, ‘The Whi 
’ te Revol : 
The Economic Scene, No. 7, 1981. en cream?:, 
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developing dairy activities in the milk-shed areas of the four metropolitan cities—Delhi, 
Bombay, Madras and Calcutta—and organising co-operatives of dairy producers for 
this purpose, the aim being to make these cities ‘self-reliant’ in meeting their milk 
requirements from their milk-shed areas. The original 5-year programme launched in 
1970 was extended to 11 years before it was declared closed with complete success. 
The next phase of the programme is titled Operation Flood-II. 


The modern dairies in the four metropolitan cities increased their milk handling 
from 902 thousand litres per day in 1970 to 1796 thousand litres per day in 1978, an 
impressive feat. However, the share of imported milk products in the above’ output 
increased from 215 thousand litres per day to 680 thousand litres per day. Thus the 
import content has in fact increased—so much for the self-reliance talk. Out of Rs.838 
million spent on the programme till 31st August, 1979, as much as Rs. 628 million was 
spent in urban centers for milk processing, whereas only Rs. 210 million was spent in 
surrounding rural areas for milk production. Substantial portion of even the latter was 
spent on provision of technical inputs (including production of ready-mixed concentrates, 
green fodder, artificial insemination, medicines, etc.) obtained from the urban industries. 


As we Saw, even the declared objective of Operation Flood is to make milk available 
in the cities. One of the main activities under the programme has been to import milk 
powder and bottle it to supply to urban consumers. Besides, processing facilities have 
been set up in the cities to make various milk products. Facilities have been developed 
to procure milk from rural areas and bring it to city-processing centers. Some initiatives 
have been taken (of the type of cross-breeding and veterinary services) in rural areas to 
increase milk production*; however this has been done solely with the purpose of 
procuring this milk for urban areas. The costs involved in adopting this new technology 
of cross breeding, special-feeds, modern medicines etc., is such that the milk produced 
has to get exported to the cities to [pay for the inputs. 


This process of procuring milk from rural areas and processing it for urban 
consumers is based on an understanding that the milk in rural areas is no longer to be 
consumed there**. To call this process of concentration of milk in the cities a 


Revolution, is indeed mind-boggling. 


In our country there exists a large community of fishermen. Not long ago, they 
used to catch fishin rivers, ponds and shallow waters of the seas. They were a religious 
lot; their nets were designed to let go the small fish ; they forbade themselves to fish 
certain species during certain months in a year. Yet, they had a reasonable catch, part 


eee ee 

* This cross-breeding, like almost all other modern ‘Scientific’ practices, is also destructive; it destroys 
the village cattle. An article by Claude Alvares titled) ‘Milk: The Conmen of Anand’ (published in 
Indian Express), points out that the Operation Flood completely ignores the fact that the local breeds 
of bull also contribute draught power to agriculture. The exotic new bulls can only be fed and handed 
over to the butcher. Asa result of emphasis on these exotic bulls for cross-breeding purposes, the 
local breeds are getting scarce and expensive. 

*%* The price of milk in the rural areas (as also the urban areas) has gone UP tremendously. if at all, the 
villagers may now consume the powdered milk which the urban processing centers make or import. 
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of which they consumed and a part of which was sold in neighbouring villages/towns. 
The fisherwomen did the cleaning, drying and selling of the fish. 


But pained by their small catch and low standard of living, our policy makers 
decided to modernise the fishing industry. Big trawlers were imported and put at the 
service of this industry. Freed from the religious taboos, the fine mesh of the trawler- 
nets now caught fish in much larger quantities. The fish were immediately refrigerated 
and flown to the urban areas or exported to pay for all the trawlers and associated gear 
that had been imported. Our fish output went up considerably. 


It is unfortunate that the traditional fishermen could no longer find a decent catch 
in shallow waters ; the trawlers could go deeper. The fish cleaning and processing is 
now done in a centralised plant in the nearest town freeing the fisherwomen from this 
menial, time-consuming task. It is also unfortunate that the fishermen and women and 
the rural people can no longer afford to consume the fish. 


The story of the lives of our tribal people is even more revealing. In an article 
published, in Hindi*, N.A. Horo, an M. P. from the Jharkhand area in Bihar, points out: 


‘Fifty or sixty years earlier, when big industries had not been set up in this region 
in the name of development, Jharkhand was self-sufficient. The needs of the people 
were but few and everyone had sufficient to eat and clothe and celebrate occasions like 
marriages. Only those few, whose land had been usurped by either the landlords or 
some others, were in difficult situation, and they migrated to the tea gardens of Bengal 
and Assam. But ever since development schemes, worked out in Patna, Bhuvaneswar, 
Calcutta or Delhi, have been imposed on this region, the conditions of the people have 
been fast deteriorating. The value of rupee has depreciated and people no longer geta 
decent price for their produce. Their life-style has also started changing, increasing 
their necessities. The traditional economy has broken down’. 


According to Horo, the tribal population used to produce a large number of 
goods for their consumption. Fruits like aanwi/a, behda, saal, mahua, chiranji were 
obtained from forests. Dry vegetables like chakod, shakargandh, phutkal koynar 
munga, baans, beng and brahmi were used as vegetables, lentils and medicine: 
Oils of sarguja, sarson, dori, kusubm karanj, redi and neem were used as cook- 
ing oil, body oil, machine oil for bullock cart wheels and for lighting. The dense 
forests ensured plenty of rains. The dry leaves were burned and their ash acted 
as an excellent fertilizer. Rivers, channels, small ponds and small dams ensured 
water supply to almost every field making multiple-cropping possible. Most of the 
implements like plough, phaa/, etc., were locally made by village carpenters, black- 
smiths and other artisans. Jaggery, moori, chiuda, ropes made of bark Gi tres 


Or sawa/ grass, shoes made of animal skin, bangles made of chapda of Lah 
clothes, blankets and utensils Utc., 


; were made in almost ever 
fish catch and cattle y village. A decent 


rearing along with use of iron ore and brass, made the 


* Mazdoor Kisan Niti, Special issue on Internal Colonialism June 1982. 
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village industries, the centers of Production for large number of markets in the 
region. 


This self-reliant economy was based on co-operation and collective efforts. 
According to Horo: ‘Until recently, helping each other has been a tradition in the 
villages. If someone has to make a house, harvest or sow or transport the crops 
to the granary, everyone will get together and work. No one gets paid, but is 
given food on the day of the work. This traditional practice, known as madaeet 
has not yet totally disappeared. The weaker sections in the villages thus got 
some help. During marriages, everyone would go to bride‘s/bridegroom’s house 
with rice, pulses, spices etc., to share their burden. During the month of Agahan 
each family would donate a part of the harvest to be stored in a godown. 
People in need would be given loans from this at low interests...’ 


But all this has disappeared or, at least, is fast disappearing. The self-reliant 
economy has broken down. The urban-industrial products have penetrated, destroy- 
ing all trades and crafts. The villagers have no work as the production is now 
carried out in industries concentrated in a few cities. Destruction of forests, soi! 
erosion, destruction of small dams and ponds have made agriculture unviable, 
Jharkhand has to-day become a raw-material supplier for urban industries and 
that too at throw-away prices. Lah, which was sold at Rs. 20 per Kg., in the 
sixties and was exported, is now _ sold at Rs. 2 per Kg. Big industries like 
Hindustan Lever, Godrej and Tata (earning crores of rupees as profit) take away 
seeds of dori and kusum at one to one and half rupee for a_ basket of five to 
seven Kgs., to make scented soap and hair oil. Oil from various seeds now gets 
used to make chocolates, and pulp for fertilizers. Bark of trees is used to make 
medicines, paints and varnish. Ayurvedic giant corporations, Dabur and Baidyanath, 
obtain various medicinal plants from the area. Special mud is used for paints, 
white soft stone for talcum powder, fruits for ink etc. The whole region is dotted 
with mines. 60% of the minerals of the country is extracted from this region. 


Similar is the situation with other tribal areas and _ forests. The national 
forest policy of 1952 envisaged our country’s forest cover being raised from 23% 
to 33% of the total land area. Three decades later, it has been reduced to an 
ecologically mind-boggling 10%- The causes of deforestation can be gauged from 
the fact that the net revenue that the forest department earned from the forests 
has increased from Rs. 15 crores in 1951-52 to Rs. 1,144 crores in 1973-74. 
To-day, almost every state earns Rs. 150 to 200 crores in a year from forests. 
This huge revenue is obtained inspite of the massive corruption in the forest 
department due to which a far larger quantity is extracted illegally. In addition, 
there are numerous cases of timber merchants and paper companies being legally 
allowed to take wood at riduculously low rates like 36 paise per tonne, when 


the market price is over Rs. 300 per tonne. 


This extraction of forest wealth and resulting denudation of forests is Causing 
havoc in the form of frequent and intense drought and flood cycles. The soil is 
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eroding rapidly and all rivers channels and dams are being silted. Every year 
top-soil, equivalent in nutrients to twice our annual production of fertilizers. 1s 
being washed away to the sea*. The estimate of loss varies from 1,000 crores 
to 7,000 crores. Fire wood and cattle-fodder are almost unavailable. Deprived of 
any other means of livlihood, the forest dwellers walk tens of kilometers every 
day to bring a head-load of wood to be sold in the nearby towns and cities, SO 
that they can get barely enough to eat. 


The fire-wood crisis in the villages may not bother our policy makers much. 
But the destruction of forests also m2ans exhaustion of the raw materials that 
the industries have been getting for pittance. And this, definitly worries them. 
Therefore, with the aid of the World Bank, various European Governments as well 
as the paper and rayon companies, they have come with a new scheme called 
‘Social Forestry’. The idea is to plant the road-sides, canal-margins, hill-sides, 
porumbokes (community lands), waste-lands and even old-ponds with trees. The 
favourite tree chosen is eucalyptus. It is not very healthy for the environment. 
Besides causing acidity of the top-soil, it saps sub-soil water, causes soil erosion 
(particularly if planted as monoculture species). It is not of much use for our 
villagers. The wood burns faster than most traditional varieties. However, it is 
the most profitable plantation as the various polyfibre companies and paper mills 
are ready to pay heavy prices for it. The scheme, after all, is to provide these 
industries with the needed rawmaterials. 


A study** conducted in Kolar district of Karnataka shows that the result of the 
Social Forestry programme in this region has been to reduce the production of 
ragi (the poor peoples’ food) from 1,75,195 tons to 13,340 tons, as the rainfed 
land producing ragi is being switched to eucalyptus. Also, the labour involved in 
growing eucalyptus tree is much less than that in ragi, making more people 
unemployed—all in the interest of developing our industrial sector. 


Our industrial sector is penetrating deeper and deeper in the 
The traditional production system is getting further destroyed. Plastic and alumi- 
nium utensils and buckets have entered village homes. Our potters no longer 
have any work. The metal-workers in the village became unemployed even 
earlier. Even weaving in the villages is becoming a thing of the past, as the 


big cotton mills and the synthetic fibre companies b 
: ecome the sole pro 
cloth in our country. producers of 


countryside. 


One can continue, and one should take a deeper look at what modern indu 
stry Is contributing in every sector. What does this Process of modernisation and 


development mean for our people? Is it just that we have in Our country som 
e 


by Raj Chengappa, 


; India Today, March 15, 1982, 


** ‘The social, economic and ecologi i i i 
, gical impact of social forestry in Kolar’ : 
Bandopadhyay and H. G. Sharatchandra. Ba — Jayanta 


* ‘Plunder Blunder’ 
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developed and some underderdeveloped regions? Or is it that the islands of 


development have been possible Precisely because: we could create an ocean of 
under -development? 


Modernisation and development have become synonymous with concentration 
Of wealth and concentration of knowledge of the production processes in the 
urban-industrial complex. The traditional production systems are destroyed and 
our rural/forest areas are converted into a pool of cheap resources and labour 
and a market for some of the industrial goods. Is this not a process of Coloni- 
sation of our country’s rural/forest areas—a process of /nterna/ Colonisation ? 


This Internal Colonisation is made possible by the development of modern 
industry based on modern science and technology. Besides concentrating the 
resources under its fold, the modern sector also concentrates the Knowledge of 
Production process* in the urban scientific, educational and research institutions 
and design and development departments of the industrial sector. The traditional 
knowledge of production, the skills of our craftsmen and women, as well as the 
associated sciences are not useful for its ends and get discarded into oblivion: 
In fact, associated with the process of Internal Colonisation is a further intensifi- 
cation** of the attack on our traditional knowledge systems and practices. Those 
who still adhere to these practices, in some form or other, are declared to be 
superstitious, irrational, backward and therefore objects of ‘education’. They are 
time and again blamed for most of our problems. Even the most well-meaning 
people associated with or trained in the modern sector (in modern scientific, 
technological and educational establishments) repeat countless number of times 
that our village people, our forest-dwellers, our slum-dwellers need to be ‘educated’ 
so as to adopt this or that practice. In fact many advocate the use of modern 
communication systems to ‘enlighten’ our ‘backward’ people and free them from 
this or that taboo***. It is obvious that, with this attitude, one will fail to find 
any science in our history or any scientific basis in the practices of our people and 
in their reactions to this whole thrust for modernisation. 


The modern sector basically requires modern sciences and technologies. And, 
where do these come from? These have been developed in the West in the course 


* By the concentration of knowledge, we do not mean that the kowledge as it existed with the producers 
in the traditional sectors is now pooled tog2ther in the modern sector, We are only refering to the 
fact that the producers, who earlier possessed the knowledge of production processes, are now made 
completely dependent on the modern scientists and technologists as their only source for knowledge. A 
classic case is that of Green Revolution which has made our farmers, for the first time in history, to 
look upon the Agricultural Departments and Colleges for all necessary Information. 

*%* The assault on our traditional knowledge systems and technologies started more than two hundred years 
ago with the British rule, as has been discussed in various articles of this and earlier issues of the 
PPST Bulletin. 

*%** How far this ideology goes in strengthening the process of Internal Colonisation will be a much usefu! 
study, 
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of its attempts to concentrate the world’s resources under its industrial sector 
This transplantation of the Western science and technology suits our modern 
sector fine; but of course, in the process of importing it, our country becomes 
more and more dependent* on the U.S.,_ the Soviet Union and other Western 
countries. The Green Revolution for the first time made our agriculture sector 
dependent on imported technologies and imported inputs like miracle seeds, fertilizers, 
pesticides, tractors etc. To-day we are more dependent** on West (for the 
import of these items) than we were while importing food. The White Revolution 
is making our diaries dependent on various inputs from the West. The moderni- 
sation of our fishing industry (sometimes referred to as Blue Revolution or Silver 
Revolution) has made us dependent on West for import of fishing gear etc., 
and now even our knowledge of fisheries comes from the West. Social Forestry 
is making us depend on the West even for the ‘science’ of forestry, besides 
making us technologically - financially dependent on them. 


IV 


Modern industry, basing itself on modern science and technology, comes 
with the promise of increasing production. The total produce is supposed to increase 
by leaps and bounds increasing the level of consumption of all. This is what constitutes 
‘advance’ and this what is to make all the previous producing-societies ‘backward’. 
It is true that modernisation in our country has tremendously,increased the production 
of several commodities under the industrial sector. What is, however, not often 
seen is that s/mu/taneous/y and as a resu/t of this process, production of so many 
more goods in the traditional sector have declined or even disappeared. Rarely 
does modernisation produce more goods totally —it basically concentrates resources, 
knowledge etc, and produces more goods only for a few***. Why this happens 
should not be so difficult to see. Modernisation implies energy intensive produc- 
tion, modernisation implies cost intensive production and modernisation implies 
waste and destruction of resources and environment, as we have seen in some of 
the sectors, here and in other articles****, in this and previous issues of the 
Bulletin. These are some of the va/ues inherent in modernisation, in modern 


esa 

* The scientific and technological institutions established in our country on the lines of the West have 

not reduced this dependence, In fact, our dependence on imported pocesses and technologies continues 

to increase. Our industries may have been able to establish Internal Colonies, but the industrial sector 

in the West is still the center to which our industrial sector contributes through the generation of raw 

materials and cheap labour and the provision of markets. How, under these circumstances, can our 
scientific and technological establishment become independent ? 


** See the Green Revolution article in this issue, 


*** The other bias of modern science and technology is its orientation towards the urban way of life. In 
spearheading the concentration in urban-industrial complex, it takes for granted that urban life is : 
more desirable one, and would constitute the aim of all in the sociaty. . 


*%*** See, for example the article ‘Traditronal and modern energy resources in the previours bulleti 
in, 
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bs, agmatine ee clearly they go against the very concept of egali- 
: science and technology and the associ i i 

‘ Ciated industrial processes 

rat Ooge in the context of Colonialism. When it is attempted to Re Soa 

em in the process of building an egalitar; 
galitarian social structure. w f h 

they will undermine the very process icf cae: 
, and tend to promote 

tien, p a Colonial mode of 


—Madras Group 


* This examination of the role of modern sector, modern science and _ technology is likely to raise an 
accusing finger towards us that we want our people to Ilve in poverty and backwardness. What we 
have tried to examine is the role that the modernisation is playing in our country. What we want to 
emphasize is that modernisation is concentrating the resources in the hands of a small section of our 
population and increases foreign dependence, that it is destroying whatever source of livelihood our 

It is indeed very essential that the livelihood of our people should improve, but this 


people have, etc. 
of modernisation. If efforts to bring out this aspect of 


seems hardly possible via the process 
modernisation are understood as supporting ‘backwardness’, it only reflects on the process through 


which such definitions of ‘advanced’ and ‘backward’ have emerged, 
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INDIAN AGRICULTURE AT THE TURN OF THE CENTURY 


To-day, most of our educated sections would promptly cite our eee 
agriculture as a clear case in evidence for the centuries of stagnation an ge 
that are supposed to characterize our traditional society, prior to the dawn oO 
modern civilization here. This is but natural, as one meets, almost everyday and 
everywhere, emphatic assertions that it is the age-old, unscientific, backward go 
primitive character of our agriculture which has been (and remains) the cause fe) 
widespread hunger, malnutrition and poverty in our country. For the same reason, 
most people accept on faith the view that our salvation mainly lies in calling 
upon modern science and technology to perform their widely publicised miracles 
such as the Green Revolution, on as large a scale as possible, with utmost haste 
and priority. 


Before considering Indian agriculture as it was at the turn of the century, it 
is first very essential to realise that the above view is, curiously enough, one 
of rather recent origin; it arose mainly in the later half of the 19th century. 
We shall first briefly trace the evolution of this view on Indian agriculture, which 
has now got seeped into the consciousness of the educated Indian and forms 
the backdrop of much of their views regarding the past, present and future of 
Our country. 


|. THE HISTORICAL CONTEXT 


Agriculture has always been accorded the prime position in the Indian society. 
There are endless evidences, (including British/European accounts), to show the 
flourishing state of our agriculture in the pre-British period*. As regards the 
technical aspects of Indian agriculture, the British/European observers of 17-18th 
centuries were in no position to appreciate, or even comment on them. Several 
of the indigenous. practices which were perfected centuries ago, such as the 
rotation of crops, the practice of drill husbandry etc., were relatively unknown in 
the 17th century Europe, and are in fact often cited as the major advances 
achieved during the 18th century ‘agricultural revolution’ in Europe**. 


* Some of the travellers’ accounts of the flourishing state of Indian agriculture 


in 17th century, can be found in ‘India To-day’ of R. P. Dutt (pp. 21-24). 
We may cite, for example, the following observation of Tavernier, the French 
traveller of the 17th century: ‘Even in the smallest villages, rice, flour, butter, 


milk, beans and other vegetables, sugar and other sweetme iqui 
; ats, dry and liquid, 
can be procured in abundance.’ { bie 


For example, the Encyclopedia Britannica refers to three major i i j 

out in British agriculture in the 18th century, the so-called ‘Era, of Iinpedeaaiee 
First was the ‘inventlon’ of the drill plough by Jethro Tull in 1731 ‘where- 
by the turnips could be sown in rows and kept free from weeds bi hoein 

thus much increasing their yields’. Next was the introduction of the fo rp 
course rotation of crops by Lord Townshend during 1730-38, which ae: 
ther elaborated by Thomas Coke, the Earl of Leicester from 1778 tae 
As L.C. Pearson notes in. his ‘Principles of Agronomy’ [1967 p Tri ae 
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Thus,the sophistication of Indian agriculture was considerably beyond the comprehension 
of the British administrators of the 18th and early 19th centuries. For example 
Captain Thos Halcott, who was one of the earliest to take notice of the nraGsiee 
of drill husbandry in India, in 1797, frankly acknowledged that : 


‘Although, it [i.e., drill husbandry] has been practised under the eyes of 
everybody in the Guntoor Circar, no one that | mentioned [it] to [had] ever 
Observed it before, nor did | observe it myself till lately*, ‘ | 


The all round excellence of Indian agriculture was perhaps first documented 
in detail by Alexander Walker in a report written around 1820*. In 1832, while 
testifying before a Committee of the British House of Commons, Dr. Wallick, the 
Superintendent of the Royal Botanical Gardens in India, was asked, ‘Whether Indian 
agriculture was susceptible of any great improvement**?. And his reply : 


‘Certainly, but not to so great an extent as is generally imagined; for 
instance, the rice cultivation, | should think, if we were to live for another 
thousand years, we should hardly see any improvement in that branch of 
cultivation.’ 


Very similar views were expressed by several authorities, all through, right into 
the second half of the 19th century***. 


result of this rotation, the average yield of wheat in England increased from 
8 bushels per acre (in early 18th century) to 20 bushels per acre within a 
few decades prior to 1840, and /t established England as the school of 
agricu/ture for the entire Western world [emphasis ours]'. The other major 
advancement made in this ‘Era of Improvement’ was_ in connection with the 
modern European way of selective breeding of cattle, initiated by Robert 
Bakewell (1725-95). 


* The paper of Halcott, and portions of the report of Walker, are reprinted in the 
book, ‘Indian Science and Technology in the Eighteenth Century’ «by Dharam - 
pal (1971). Extracts from these articles can be found in the review of Dhar- 
ampl’s book published in the PPST Bulletin Vol. 2, No. 1 (1982). These 
should be read along with the present article. 


** Here, and later in connection with Voelcker’s report, the question, ‘Whether 
Indian agriculture is susceptible of improvement’ appears often. By this is 
meant the query as to what technical modifications (based on Western 
practice) could be suggested in Indian agriculture, so as to finally lead to an 
increased land revenue. 


las i C. B. Clarke wrote in 1870 (cited from J. Kenny, ‘Intensive Farm- 
fag ones (1913 p 2989): ‘I concluded my first (1868) paper on rice by 
saying that | did not think we had much to teach the Bengalis in rice-grow- 
ing and this statement did not, | fear, conduce to the popularity of that 
paper. The reason why such views were getting unpopular in 1868, will be 


taken up later in this section. 
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However, it must be emphasized that the state of affairs was fast getting 
transformed under the weight of the colonial rule. We shall now mention, very 
briefly, the kind of changes that were brought about in Indian agriculture in the 
18th and 19th centuries. 


(a) Restructuring of the agrarian society 


Right from 1769 (when the assault on Indian silk manufactures was launched), 
the policies of the East India Company were deliberately designed so as to wipe 
out the various indigenous manufactures of this country, to provide a market for 
British goods. However, the colonial Government could not contemplate a similar 
policy regarding Indian agriculture, short of killing the goose that laid the golden 
egg. For the Government to realise a substantial land revenue—and the ravenues 
realised were indeed substantial—it was imperitive that Indian agriculture should 
be productive, as before. But, while the indigenous agricultural technology largely 
escaped such direct assault, the indigenous agrarian social order was completely 
uprooted and transformed. With the introduction of the British notion of private 
property and the British from of landlordism, the Indian farmer totally lost his 
earlier status—which was essentially that of a peasant-proprietor cum independent 
manufacturer. With the introduction of a highly centralised administrative and 
judicial machinery, with the taking away of the entire revenue by the central 
authority and with the destruction of the constant unity between agriculture 
and manufacture that characterised our traditional society, our villages lost their 
autonomy and self-sufficiency, and the various village and other local institutions 
were rendered defunct. With the ruthless extraction of a land revenue, which 
sometimes even exceeded 50% of the produce, and the appropriation by the state 
of all local resources, such as forests, grazing lands etc., the Indian farmers were 
reduced to a state of utmost deprivation. We must clearly recognise that at no 


stage in its earlier history had Indian agriculture been subjected to such over- 
whelming constraints. 


(b) Efforts to ‘improve’ Indian agriculture 


Apart from the above, there were also efforts made b 
Indian agriculture itself, during the 18-19th centuries. Normally, under this head- 
Ing come the story of the setting up of the Royal Botanical Gardens and the 
Botanical Survey of India (to acclimatise crops of commercial importance here)* 
the attempts to extend the cultivation § of (existing) commercial crops and the 
introduction of new crops such as tea, the various (abortive) efforts to grow the 
long-stapled American variety of cotton here, and above all the growth of pl 
tations run by Europeans, etc. The above list Clearly indicates the kj dof 
‘Improvement’ that was envisaged by the British administration. In the wets 


y the British to ‘improve’ 


* For more details of these efforts, see the cha : 
; pter : : : 
Upto the End of the Nineteenth Century: on Science in India 
Science in India’ (INSA, New Delhi 1971). ncise History of 
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half of 19th century there started the talk of effecting ‘large-scale’ improvements 
in Indian agriculture. All this talk merely led to the establishement of a few 
experimental farms and some agricultural schools*. The Central Department of 
Revenue Agriculture and Commerce** was set up in 1871, and was followed by 
various provincial Departments in the 1880's. Some idea of what was achieved 
by all these efforts, can be had from the following observation of the Finance 
Commission of 1887: 


‘Quite apart from any indirect benefit that might have accrued to agricul- 
ture, their f[i.e., the Agricultural Departments] establishment has been amply 
justified and has resulted in the addition of a considerable increase of revenue 
to the state.‘ 


In all this, what is important to note is not merely that, during this period, 
the modern European science had hardly any (direct) influence on Indian agri- 
culture but more significantly that little was done to systematically enquire into 
and understand (let alone ‘improve’ upon) the traditional practice of agriculture. 
One of the earliest such enquiries was the one conducted by Dr. J. A. Voelcker 
during 1889-91, and in his report Voelcker categorically declares that: 


‘The ‘agricultural analysis’’... has, upto the present time, been confined to 
the collection of Land Revenue statistics, and of information regarding the 
liability of districts to famine, and there has been no enquiry into agricultutal 
methods with a view to agricultural improvement’ [p 298] 


| may also say, without fear of contradiction, that, as regards India, 
comparatively little is known of its agricu/tural methods, and that they have 
only been, so far, the subject of casual and isolated enquiry by individuals 


[emphasis ours]’. [p 297] 


Thus, while hardly anything was known (to the Britishers) about Indian 
agriculture, it does seem strange that from around the middle of 19th century 
British administrators start declaring vociferously that Indian agriculture is unscientific, 
backward, primitive, etc*** One of the earliest expressions of the concern of the 


* For more details, see the reference cited in the last page. 


** It is no accident that ‘Agriculture’ is caught between ‘Revenue’ and ‘Com- 
merce’ in this pioneering effort to ‘improve’ Indian agriculture. 


*** \We should bear in mind that this was the period swhen the British (and 
European) agriculture started taking a more ‘modern and scientific ee 
symbolised by the employment of chemical fertilizers, newer Hata uce 
implements, etc., and the further shifting of the knowledge o agri: 
culture from the peasants and the landed classes to agricultural 2g 
institutes and colleges. As the Royal Commission on Agriculture in In te 
declared in its report (1928) : rahe “aaa anee ig woe Fah py ee 
methods was general even in Western Cou lade fea 

i ntury, when the applications of chemistry to soils in 
A ievanabliahinent of the Rothamsted Research poe in uate ye 
rapidly followed by the opening of the first agricultural college in Engla 


Cirencester in 1845.’ 
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British administration that Indian agriculture has by and large continued along its 
traditional lines, and that large-scale improvements are called for, may be found 
in the despatch of the court of Directors in 1854 which declared that: 


‘There is no single advantage that could be afforded to the rural popul- 
ation of India that would equal the introduction of an improved system of 
agriculture.’ 


The same theme later recurs in the various reports of the Famine Commis- 
sions that were set up after the outbreak of each famine*. For instance, the 
Famine Ccmmission of 1866 sought that large scale ‘improvements’ be carried out 
in Indian agriculture. Lord Mayo echoed the same plea in his famous despatch 
of 1870, which led to the establishment of the Department of Revenue, Agriculture 
and Commerce : 


‘Of all the branches of Indian industry agriculture which constitutes the occu- 
pation of the great mass of people, is by far the most important. We be/ieve it 
to be susceptible of almost indefinite improvement... /[t cannot be denied that 
Indian Agriculture is in a primitive and backward condition, and the Govern- 
ment has not done al/ it might have done. When the light of science has 
been properly brought to bear upon Indian Agricu/ture, the resu/ts will be as 
great as they have been in Europe [emphasis ours].’ 


Eversince, very similar opinions and sentiments have been echoed by _ several 
eminent authorities ; we shall here cite two of them who wrote in the same 
decade as Lord Mayo. E.C. Schottky; in his ‘The Principles of Rational Agriculture 
Applied to India’ [(1876) p8], declared : 


‘In Eastern countries,... we find that Agriculture, as an art, has been entirely 
neglected, it being carried on very much in the same Way now as it was two 
to three thousand years ago; and the backward state of this most important of 
all arts is prominently apparent in India. No advancement, no improvement, has 
been effected during several ages ; the implements of husbandry are the cain 
as before, and so is the mode of Cultivation; thus reducing a land of once 
boundless wealth to comparative poverty.’ 


* In this context it is very iitiportant AS Renliee that ae 
increase (even from the British-Indian Stahedinde) laces ia: 
in India in the second half of 19th century. While 
ae sp million victims (as per official estimat 

0, ese figures rose to about 24 a ili j j 
period 1850-1900. To-day, it is dene that Chae be se 
famines was closely related to the great spurt in the export of food tl 
faa), 8,58,000 in 1849 to £ 7.9 million by 1877 to £ 19.3 ith n 

, Made possible by the introduction of railways (in the 1850's) andthe 
Construction of the Suez Canal (in 1869). The official I ion aebene 
rise in the incidence of famines. obviously, had to |  blanve elaine 

And, what could indeed be a _ better niger es 


: : ; ; explanatio 
simple ‘fact’ that Indian agriculture was unscienthe i 


a tremendous 
incidence of famines 
there were about 7 
es) in the period 1800- 


blame elsewhere. 
the famines than the 
ackward, primitive, etc? 
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The other authority we cite is no less than A.O. Hume, the father of Indian 
National Congress, who after retiring as the Secretary of the Department of 
Revenue, Agriculture and Commerce, wrote a book, ‘Agricultural Reform in India‘, 
in 1879. While the book does display considerable sympathy for the Indian farmer, 
its broad view on Indian agriculture is no different from those cited above (or, 
for that matter, from what we hear everywhere to-day), as the following extract 
will show : 


‘Looking to the conditions under which they [the Indian farmers] labour, their 
ignorance of scientific method.... the crops that they do produce are, on the 
whole, surprising. So far as rule-of-thumb goes, the experience of 3000 years 
has not been wholly wasted... 


On the other hand, we must not over-rate their knowledge ; it is wholly 
empirical and is in many parts of the country, if not everywhere, greatly limited 
in its application by tradition and superstition. Innumerable quaint couplets, to 
Which a certain reverence is attached,deal with agricultural matters. These, in 
Upper India at any rate, are true ‘household words” amongst all tillers of the 
soil*. These govern their actions to a great extent... 


So, then, it is not only external disadvantages against which the Indian 
cultivator has to contend, it is not only that his knowledge is still in the 
primary experience stage but that even this knowledge is often rendered of 
no avail by the traditions of an immemorial religion of agriculture [emphasis 
ours]’. [p4-6] 

It is to a description of this supposedly, ‘unscientific, backward and primitive 
agriculture’, at least in the way it was practised towards the end of the last 
century, that this article is devoted. The surprising thing is that there appear to 
be very few sources which present any details of the agricultural practices of this 
period. Even more curious is the fact that such of those studies, which do go 
into details of the indigenous agricultural practices, present an_ entirely different 
picture of it than what one would have imagined of an unscientific, backward 
and primitive system of agriculture. 


The main source on which this article is based is the ‘Report on the Improve- 
ment of Indian Agriculture‘ (hereafter abbreviated RIA), by Dr.John Augustus 
Voelcker, the Consulting Chemist to the Royal Agriculrural Society of England who 
was deputed by the British Government to make enquires on Indian agriculture. 
Voelcker toured the country extensively during his stay here from December 1889 
to January 1891, visited most of the provinces twice, once in winter and once 
during the rains. Also taking one district specially (the Kanpur District of present- 
day Uttar Pradesh), he visited it repeatedly so as to follow systematically, in one 


* The ‘quaint couplets’ that Hume is referring to are the well-known popular 
sayings current in all parts of India (attributed to ,different mythical folk- 
figures), which incorporate the essence of the science of agriculture, that 


everyone was supposed to know. 
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locality, the progress of the various field crops at the different stages of their 
growth. His report was published in 1893*. Another important source from which 
we present extracts is the book ‘India in 1887’ (hereafter abbreviated IEE) by 
R. Wallace, another British agricultural scientist who also toured the country ex- 
tensively, but in a non-official capacity, and recorded in detail his observations 
on our agriculture. Apart from the above two sources, We shall also present 
extracts from ‘A Text-Book on Indian Agriculture’ (hereafter abbreviated TIA), in 
3 volumes (published in 1901), by J. Mollison of the Bombay Agricultural Depart- 
ment, who later became the first Inspector General of Agriculture in India. 


Before.going to the details of the indigenous practice of agriculture, we shall 
first present In the next section, the main conclusions drawn by Voelcker on the 
basis of his detailed study of our agriculture. 


ll THE ESSENCE OF VOELCKER’S REPORT 


Voelcker (as he himself acknowledges in the report) was deputed to enquire and 
advise upon : 

‘4st—The improvement of Indian Agriculture by scientific means. 

2nd—The improvement of Indian Agriculture generally.’ [RIA,p5]. 
It is significant that Voelcker was not specifically asked to report on the 
economic and political conditions affecting the practice of agriculture. The reason, 
of course, was not that the British Government was in any sense unaware of the 
tremendous hardships faced by the Indian farmer as a result of the policies and 
actions of the Government. In fact, later in 1926, when the Royal Commission on 
Agriculture was formed ‘to make recommendations for the improvement of agriculture 
and to promote the welfare and prosperity of the rural population’, the following 
warning clause was incorporated right into the terms of reference of the Commission : 


‘It will not be within the scope of the Commission's duties to make recommenda- 
tions regarding the existing systems of land ownership, and tenancy or of assessment 
of land revenue and irrigation charges.’ 


One cannot expect to find in Voelcker’s report an analysis of either the historical 
circumstances or the various Governmental policies that seriously affected Indi 
agriculture. Voelcker, even when he takes up such questions, often come re 
curious excuses for the policies pursued. Still his analysis, as it * not com nite ai bie 
from a consideration of the socio-political context, does provide ae é et: 
interesting insights into the nature of the British policies and the way th nd SSH 
the Indian peasantry toa state of extreme deprivation. We a h Fades ed 
particular, Voelcker’s discussion of the denudation of rit re Sor ae 
use of cities and railways; the anti-agricultural policy of the ee becue the 
rtment 


LS 


* All our page references to RIA refer to its second edition, published in 1896. 
, ished in 5- 


44 


denying the peasant even the bare necessities like fuel, fodder and grazing facilities 
and how this had forced the peasant to burn cow-dung, which would have been most 
valuable otherwise as manure ; the decline in fertility of the soil due to the export of 
valuable manurial constituents like oil-seeds, grains and bones: the needto see that 
adequate supplies of water, fuel, manure and fodder are provided to the farmer; the 
way the British education system weaned the educated away from agriculture, etc. 

We shall, in this section, summarise the central points made by Voelcker in his 
report. In the abstract of his report, Voelcker summarises the basic conclusion he 
arrived at, as a result of his investigations, in the following terms: 


‘l explain that | do not share the opinions which have been expressed as to Indian 
Agriculrure being, as a whole, primitive and backward, but/ be/ieve that in many 
parts there is little or nothing that can be improved, whilst where agriculture is 
manifestly inferior, it is more generally the result of the absence of facilities which 
exist in the better districts than from inherent bad systems of cultivation [emphasis 
ours]. Nevertheless, that improvement is possible is shown, | think by the differences 
of agricultural conditions and practice that exist in different parts of India. These 
differences | proceed to-aivide into three classes as follows: 

(1) Differences inherent to the people themselves as Cultivators, for instance, 
“caste’’ and ‘‘race’’ distinctions. 


(2) Differences arising from purely external surroundings, for instance, climate 
and soil, varing facilities for water, manure, wood, grazing, etc. 


(3) Differences arising directly from want of knowledge, such as, diversities in 
agricultural practice. 

In treating of the above generally, | express my opinion that improvement of 
agriculture will mainly consist in the modification of the differences which exist 
and that this will proceed in two directions : 

(1) by the transference of a better indigenous method from one part where it is 

practised, to another where it is not ; 

(2) by the modification of the differences which result from physica/ causes 

affecting agricu/ture {empahasis ours].’ [RIA, pvi] 

The same issues are dealt with in greater detail in Chapter-I! of the report, where 
Voelcker starts with the question, ‘Whether the agriculture of India is capable of 
improvement ?’. And his answer : 

‘1 must answer both “Yes” and‘‘No”’. If, for instance | am taken to see the cultivation 
of parts of Gujarat (Bombay [Presidency]), Mahim in the Thana District of Bombay, the 
garden culture of Coimbatore in Madras, or that of Meerut in the North-West Provinces 
and of Gujrat and Hoshiarpur in the Punjab, | may be inclined to say, ‘‘No 
there is nothing or, at all events, very little that can be bettered here’’; but if, 
instead, | visit parts of Behar, the Dacca district of Eastern Bengal, the 
Central Provinces generally, Khandesh in Bombay, the Tanjore district of Madras, 
the Cawnpore district of the North-West, or Hissar and Multan in the Punjab, 
it will not be long before | may be able to indicate a field for improvement*. 


eM ks AOE EERE fe ! 
* It would be of interest to study what were the ‘external’ circumstances 
which made these regions backward in their agriculture. 
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/ make bold to say that it is a much easier task to propose improvements 
in English agriculture than to make really valuable suggestions for that of India 
[emphasis ours]... 


On one point there can be no question, viz., that the ideas generally enter- 
tained in England, and often given expression to even in India, that Indian 
agriculture is, as a whole, primitive and backward, and that little has been 
done* to try and remedy it, are altogether erroneous...... the conviction has 
forced itself upon me [emphasis ours] that, taking everything together and 
more especially considering the conditions under which Indian crops are grown, they are 
wonderfully good. At his best the Indian ra/yat or cultivator is quite as good as, and, 
in some respects, the superior of, the average British farmer, while at his worst it 
can only be said that this state is brought about largely by an absence of 
facilities for improvement which is probably unequalled in any other country 
[emphasis ours], and that the ra/yat will struggle on patiently and uncomplai- 
ningly in the face of difficulties in a way that no one else would. 


Nor need our British farmers** be surprised at what | say, for it must be 
remembered that the natives’. of India were cultivators of wheat 
centuries before we in England*** were. It is not likely, therefore that their 
practice should be capable of improvement. What does, however, prevent them from 
growing larger crops is the limited facilities to which they have access, such as the 
supply of water and manure [emphasis ours]. But, to take the ordinary acts of 
husbandry, nowhere would one find better instances of keeping land scrupulously 
clean from weeds, of ingenuity in device of water-raising appliances, of knowledge 
of soils and their capabilities, as well as of the exact time to sow and to reap, as one 
would in Indian agriculture, and this not at its best alone, but at its ordinary level 
[emphasis ours]. It is wonderful, too, how much is known of rotation, {the system of 
‘mixed crops’, and of fallowing. Certain itis that |, at least, have never seen a more 
perfect picture of careful cultivation, combined with hard labour, perseverance. and 
fertility of resource, than | have seen at many of the halting places in my tour. Sich 
are the gardens of Mahim, the fields of Nadiad (the centre of the ‘garden’ of Gujarat 
in Bombay [Presidency]), and many others. 


But to return to the question of improvement; while some have erred by callin 
the agriculture primitive, and, forgetting that novelty is not necessarily : 
have thought**** that all that was needed was a better plough, a reaper, a threshi 
machine, or else artificial manures, to make the land yield as English soil d pe. 
others***** have equally erred by going to the opposite extreme, and have conden 


improvement, 


. . Oo ——————— 
That is, by the ‘Natives’. 


Or, we can now add, our present-day ‘agricultural scientists’ 


Implicit, of Course, is the presumption th i ; 
< ‘ . at their ’ ~ ‘ 
theory needs to be improved or replaced Bltogethan the ‘Native’ farmers’) 


**** like almost all the ‘‘scientists’ of to-day. 
It would have been interesting to know who these ‘others’ 
were. 
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all attempts at improvement, asserting that the railyat knows his own business best, 
and that there is nothing to teach him.’ [RIA, p 10-11] 


‘That differences of conditions and practice do exist, constitutes, in my opinion, 
@ ground of belief in the possibility of improvement, and it will be by the 
Modification of these differences, and the transference of the indigenous methods 
from one part of the country to another, rather than by the introduction of Western 
practice, that progress will be made and agriculture be bettered [emphasis ours].’ 
[RIA, p 18] 


lll. AN OVERVIEW OF INDIAN AGRICULTURE AT THE 
TURN OF THE CENTURY 


(Extracts from Various British Accounts of the Period) 


1. Soil 


The cultivators’ knowledge of soils : 


‘Although the main geological types of soils are not so varied as in England, there are 
a large number of subdivisions, known by local names differing in each district, but 
the respective qualities of which are clearly understood by the cultivators.‘ [RIA, p35] 


In this context the following quotation from A.O. Hume’s ‘Agricultural Reform in 
india’ [1878 p 4-5], may be of interest : 


‘Nothing, indeed, is more perplexing than the enormous number of names applied 
by native agriculturists to soils, the more so that probably almost every district rejoices 
in at least a dozen purely local names which are unknown elsewhere. There is no 
real confusion, however. Native cultivators as keenly appreciate the smallest 
differences in the relative qualities of different soils as do the best European farmers, 
but the fact is that independent of names indicative of the quality of the soil (and often 
to the entire exc/usion of these) they make use, in describing their land, of names 
having reference to external conditions, the frequency or recency of cultivation therein, 
its situation as regards inhabited sites, etc., its position as upland or recently-formed 
alluvium, its occupation for pasture, fields, or gardens, its external features etc*. 
Nothing is more common than to hear soils referred to as such, by names which really 
only indicate features or circumstances altogether external to the soil itself and 
independent of its intrinsic quality. This is no doubt inaccurate, but it is very natural 
since the value of the agriculturist of any land will often depend far more on these 
external circumstances than on the inherent quality of the soil, which latter, moreover, 
will, as time goes on, be often greatly modified by the former, as where “bhoor’ or 
light sandy soil, becomes in course of time, by proximity to a village, constant 
cultivation and manuring, a kind of ‘‘do mut’’ between garden mould and rich loam.’ 


it classification of soils. 


* 


In essence, it was not a ‘purely chemical’ 
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Fertility of the soil (from Voelcker’s summary) : 


th—whether or not the soil of India is 


: i uestion is next dealt wi 
Be och aucta tems of cultivation. it is admitted that 


ming exhausted under the present sys ; 
ree is ae of positive evidence in support of exhaustion, but Hera wee ap 
from Settlement Reports and from the Famine Commission s Report, fe) we a 
deterioration going on, and itis argued that under existing conditions a exp ; 
grain, oil-seeds, and manures, and the burning of cattle -dung for fuel, t ere mus 
be a gradual deterioration of the soi/ [emphasis ours]... an increased produckymees® 
of the soil is required, and that this can only be brought about by increasing the 


manure supply.’ [RIA, p viii—ix] 
Data on wheat yields : 


‘When we compare the wheat yields of different countries, we have, as nearly as 
one can judge, the following :— 


eee ee ee eee 


Country : India** UK*** France Germany Russia Canada USA Austria 
Average yield per 
acre in bushels : 10 28 es 18 <) 14 125 11 


* 
** 


Taken from the Agricultural Returns of the Board of Agriculture, 1890. 

Average of the five years ending 1888-89, as given in the Government of India’s 
statistics. The average yield in 1889-90 was 9.4 bushels only. 

*** Average of the last 40 years. The average of the last eight years was 30 bushels. 


The wheat-yield in India will vary, not only according to the season, but also with 
the conditions under which the crop is grown* 


On unmanured dry-crop, land where rainfall 
is precarious and often insufficent =— 
On manured land in tracts of better rainfall 
On manured and irrigated land 


7 bushels per acre 
— 10 bushels per acre 
— 15 to 25 bushels per acre 


In comparison with above, it may be mentioned that in the Rothamsted Experiment 


the produce of land continuosly unmanured for 40 i 
years is 124 bush 
61 Ibs. per bushel.’ [RIA, p 40-41] ee 


A.O. Hume, in his book ‘Agricultural Reform in India‘ (1879 p 23) 


compar 
wheat yield then with that during Akbar’s time, as given in Ain-Akbari :- peor? 


* Voelcker also notes, ‘It must not be for it i 
, gotten, it is true that 
of England is generally a nine months crop, that of India only a five TOnt enn 
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‘As the result of scores of careful personal experiments carried out in the Allyghur 
Mynpooree, and Etawah districts, the writer would state 14 bushels an acre of ee 
to be a high average for good fields, i.e., fields with which their Cultivators are fairl 
Satisfied ; in other words, for the more successful fields, of the best land, which ee 
. upey for wheat. The ‘Ain Akbari” gives 19 bushels as an average yield in those 

ays*. 


It appears to be the case that the loss of fertility of Indian soils due to the lack 
of manure during the British period, was indeed considerable. 


2. Irrigation 


The varied irrigation systems of India : 

The following is the summary, by R.C. Dutt, of the corresponding discussion 
in Voelcker‘s report [cited from ‘The Economic! History of India‘, Vol II (1903), 
p 12 of 1970 edition] : : 

‘Every province in India has its distinct irrigation requirements. In the alluvial 
basins of the Ganges and the Indus the most suitable irrigation works are cana/s from 
these rivers; while away from the rivers, we//s are the most suitable. In Bengal 
with its copious rainfall, sha//ow ponds are the most suitable works, and these were 
numerous in the olden times, sometimes of very large dimensions. In Madras and 
Southern India, where the soil is undulating, and the underlying rock retains the 
water, the most suitable irrigation works are reservoirs made by putting up large 
embankments, and thus impounding the water descending from the hill slopes. Such 


were most of the old reservoirs of Madras.’ 


inundation Canais—many ancient ones still in operation : 

‘In the case of the Inundation Canals,......the silt-laden waters of rivers are 
carried at flood time to the higher lands and thus afford greater benefit to districts 
where rainfall is deficient. As their name indicates, Inundation Canals are of use 
only in the rainy season, and they are taken off from rivers the,banks of which are 
above the level of the surrounding country. Such canals are met with principally, 
in the Punjab and in Sind. This system was in vogue before the time of the English 
occupation of India, and many of the canals were constructed and worked by the 
Natives themselves.’ [RIA, p 71] 

A very similar system of inundation canals were in existence during pre-British 
times in the Gangetic delta of Bengal. How these were destroyed during the period 
of British administration is described in the following extract from G. Emerson's 


‘Voiceless Millions’ [1931 p 240-41] 


Ein SO on, ei ee eee 
in early 18th century,; wheat yield in 


* |n this connection, we may note that in 7 
England was around 8 bushels/acre. This rose to nearly 20 bushels/acre by 
the end of 18th century. Further increase in wheat yield occurred only after 


1840. 
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‘Sir William Willcocks, the distinguished hydraulic engineer, has recently made an 
investigation of conditions in Bengal*. He has discovered that innumerable small 
destructive rivers of the delta region, constantly changing their course, were originally 
canals which under the English regime were allowed to escape from their channels and 
run wild. Formerly these canals distributed the flood waters of the Ganges and 
provided for proper drainage of the land, undoubtedly accounting for that prosperity 
of Bengal which lured the rapacious East India merchants there in the early days of 
the eighteenth century. Not only was nothing done to utilise and improve the original 
canal system, but railway embankments were subsequently thrown up, entirely destroy- 
ing it. Some areas, cut off from the supply of loam-bearing Ganges water, have 
gradually become sterile and non-productive; others improperly drained, show an 
advanced degree of water-logging, with the inevitable accompaniment of maleria. Nor 
has any attempt been made to construct proper embankments for the Ganges in its low 
course, to prevent the enormous erosion by which villages and groves and cultivated 
fields are swallowed upeach year. Modern administrators and officials, who, with 
every opportunity to call in expert technical assistance, have hitherto [i.e., until 1930] 
done nothing to remedy this disastrous situation, growing worse from decade to 
decade.’ 


Wells and water lifting devices : 


‘Irrigation by wells is at once the most widely-distributed system, and also the one 
productive of the finest examples of careful cultivation... Further, as regards wells, 
one cannot help being struck by the skill with which a supply of water is first 
found by the native cultivator; then by the construction of the wells, the kinds of 
wells and their suitability to the surroundings and means of the people; also by the 
various devices for raising water, each of which has a distinct reason for its adoption. 
All these are most interesting points with which | am not called on to deal, for 
art ae improve in them which the cultivator does not know perfectly well.’ 
[RIA, p 78] 


A very similar opinion was expressed by Wallace: 


‘In connection with well irrigation there are various native methods, which for 
Suitability to the conditions, for cheapness, simplicity, and efficiency Jakhnot be 


equalled, farless surpassed, by any mechanical contriv 
: anc 
world.’ [IEE, p 192] € from the European 


Mollison gives the following description: 


‘Water for irrigation may be raised from wells by the lifts in common use. The lift 
mostly used throughout the Bombay Presidency are varieties of the leathe ares 
r 


Known in the Deccan as a mot and in Gujarat as kos.’ iota 


These are published in his book ‘Le 

ctures On the Ancj . 
tion in Bengal and its Applicatio clent System of Irriga- 
1930. pp lon to Modern Problems’ Calcutta University 
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In the coast districts of Bombay where the depth of water in the wells is small. the 


Persian wheel is largely employed, and its use is in Si 
: generalin Sind. In the Kez 
hand lever and bucket lift is used in wells.’ [TIA, Vol | p 61-2] oe 


Tank irrigation 


In the eighteenth century, the old Mysore state, with an area of around 29.500 
Square miles, had more than 38,000 tanks (known as ‘Kere’s)*, The main method 
employed was to construct a chain of tanks, by embanking hillside streams etc.. such 
that the outflow from the one at higher level supplied the next at lower level aaa so on 
all the way down the course of the stream. Referring to these, Sir Charles Elliot, the 
first Census Commissioner for India remarked in 1870 [see Census of India 1951 
vol. XIV Part I p 6]: 


‘The ingenious method in which each valley was made to contain a chain of. irri- 
gation tanks, and each river to feed a series of irrigation channels, left the British 
officers who administered the Province little todo but to put the old works in 
thorough repair.’ 

The same view was expressed by Major Sankey, one of ‘the first (British) engineers 
of the erstwhiie Mysore state [see C.H. Rao, in Mysore Gazetteer vol. III (1929) 
p 157]: 

‘To such an extent has the principle of storage been followed that it would now 
require some ingenuity to discover a site within this great areasuitable for a new tank. 
While restorations are of course feasible, any absolutely new work of this description 
would, within this area, be aimost certainly found to cut off the supply of another 
lower down the same basin, and to interfere wlth vested interests.’ 


The attitude of the Government : 


In the whole of 19th century, several observers repeatedly castigated the British 
Government for doing nothing even about the maintenance of older irrigation works. 
G. Thomson noted in ‘India and the Colonies’ (1838) that : 

‘The roads and tanks and canals which Hindu or Mussulman Government constructed 
for the service of the nations and the good of the country have been suffered to fall 
into dilapidation.’ 

Montgomary Martin expressed the same view in his ‘The Indian Empire’ (1858) : 

‘[The East India Company] omitted not only to initiate improvements, but even to 
keep in repair the old works on which the revenue depended.’ 

In fact, as John Bright remarked in the British House of Commons on June 24, 1858 : 

‘The single city of Manchester, in the supply of its inhabitants with the single 


article of water, has spent a larger sum of money than the East India Company has 
spent in the fourteen years from 1834 to 1848 in public works of every kind 


throughout the whole of its vast dominions.’ 


* The largest pershaps was Sulekere, with a circumference of about 64 Kms. 
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It should be remembered that, at the same tim2, the British Government took away 
the whole of the revenue leaving nothing for the various local village institutions 
which, traditionally, played an important role in the construction and maintenance of 
irrigation works. In the second half of 19th century some money was spent on providing 
irrigation facilities. Upto 1900, while the total expenditure on railways (from 
Government revenues) amounted to £ 225 million, that on canals etc., was a meagre 
£ 25 million. Moreover, while railways were a source of loss to the British 
Government (but not to the British trading interests) year, after year, irrigation works 
were taken up only whenareturn of about 25% could be realised on the outlay, 
annually, as enhanced revenue and charges. On this issue Voelcker notes : 


‘There is no doubt that a great deal can be done in improving the water supply in 
precarious districts, if Government are prepared to look on the measures taken as 


those of a ‘protective’ and not purely a remunerative nature [emphasis ours]. This 
is well expressed in a note by Colonel Mead, Chief Engineer for Irrigation, Madras. 
He said in 1887: ‘‘Much can,no doubt, be done to improve the existing supply to 


tanks if Government are prepared to accept the benefit to the ra/yat as a sufficient 
return for outlay incurred, and to consider the works as entirely protective in 
nature.’ [RIA, p 82] 


Voelcker has also given the following instance of the way the British-established 
bureaucracy worked : 


‘The cultivators [in the Madura District] instanced the delay that takes place when 
a tank wants repair ; how that when the 7ahasi/dar hears of it goes to the divisional 
officer (Assistant Collector) ; the latter to the Collector ; the Collector to the Executive 
Engineer of the Public Works Department; the Executive Engineer writes to the 
Superintending Engineer (stationed, in this case, at Trichnopoly, there being only one 
such officer for three districts) ; he writes to the chief office at Madras, and says 
whether it is a matter or first or second importance, and so on. Altogether it isa 
long business, and, in the end, the year’s crop is generally lost.’ [RIA, p 83] 


Such was the pitiable condition to which, a region historically well known for its local 
village committees which had endowments (Eri Varium) for the repair of tanks and 
reservoirs was reduced in the period of British rule. While taking note of this fact 
Voelcker states the following : , 


‘It is true that in former times the people themselves made inundation 
canals and constructed large reservoirs which are still Objects of admiration, but the 
people are not so likely now to construct fresh ones, but rather to r ; 
Government., [RIA, p 80] ely on the 


It was of course, not the case that our people suddenly started ‘re| in 
Government’, but such a dependence was forced on them by the B “lying on the 
divesting the local institutions of any share in the revenue. rush paley of 


3. Manure 
The importance attached to manuring: 


‘There are numerous proverbs current among the people as to the necessity 
and value of manure but the practice is often not as good as the precept 
Mr. Benson gives, along with others, these from Kurnool :- 


“Turva (a kind of soil) hungers after manure as a Brahman after ghi'; “a 
field without manure is as useless as a cow without her calf” (meaning that 
she will not give milk unless the calf is before her). 


Mr. Nicholson quotes these : 


“Old muck and lots of water’’; ‘‘turn dry land into wet, pen your cattle (in 
the field), and feed straw to them’; ‘‘muck is better even than the plough’’. 
“lf manure is useless (good) soil is useless’’; or ‘‘manure is better than good 
SGik “=. 

The Indian cultivator shows by the money. which he is willing to pay for - 
manure when able to afford it, that he is by no means ignorant of its value. 
When he burns the cow-dung which he collects, he does it, as a rule, rather 
from necessity than from want of knowledge of its worth... Nor is it in the 
quantity of manure alone that the Native often displays great foresight. He also 
often knows when to put it on, and for whichcrop to use it. He knows that 
he must not use it on ‘’dry’’ land but on ‘‘wet’ land, where it will decompose. 
He knows, too, the harm of using fresh dung, and that it will attract the 
White-ants, and that they, in turn, will destroy the crop.‘ [RIA, p 94-96] 


The importance of cattle - manure and the loss incurred in burning it as fuel: 


‘The most general manure, alike in India and in England, is cattle-manure, or, 
as made in England, farmyard manure. But, whilst in the latter country /t has 
to be, and can be, supplemented, and even in part replaced, by _ artificial 
manures, this is not th2 case in India, and cattle-manure is the universal _ ferti- 
liser and often the only one available [emphasis ours]. When, therefore, we find 
it the general practice, even in villages, to burn a large proportion of the dung 
from cattle as fuel, and when, on nearing any town, we may see troops of 
women carrying in baskets on their heads, the cow-dung cakes or Obratties, 
which they have made into cakes and dried in the “sun, we can not but pause 
to ask ourselves whether the burning of these cakes as fuel does not imply a 
great agricultural loss. Some have maintained that it does not, for they say 
that the ashes are saved and used on the fields, and assert that is practically 
the only thing of value in the dung; others hold that, even if the nitrogen be 
lost in burning, the cattle are so poor, and so_ poorly fed, that there is but 
little nitrogen to lose, for the dung is of very low quality, whilst even what is 
lost, is recovered in the extra amount of nitrogen which exists in the rainfall in 


India... 
| do not mean to say that | have been able to investigate the question at all 
thoroughly, but | have done so sufficiently, at least, to satisfy myself of the 
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incorrectness of many of the theories propounded, and to show that cattle 
manure in India is not the poor miserable stuff it has been represented to be, 
but that it must, and does, lose a very great deal if it is burnt for fuel, this 
loss not being recovered in the rainfall.’ [RIA p 96-7] 


What is forcing the cultivators to burn cattle-manure ? 


‘| have spoken of the practice of burning dung as being a general one, 
and so it unfortunately is; but it is very far from being a universal practice 
among cultivators.. a great majority will not burn dung if they can help it. 
Perhaps in all my enquiries there was none into which | looked more closely 
than this, as | had heard and read such diverse opinions about it; consequently, 
wherever | went, | did my best to inform myself upon it. As the result, | have 
no hesitation whatever in saying that amongst cu/tivators the reason why they 
burn dung is that they have no wood; and that if wood could be made cheap 
and accessible to them, there would be an enormous increase in the amount 
of manure available for the soil. | can instance place after place which | have 
visited and where no cultivator burns a scrap of manure for fuel or where the 
least possible quantity is so used—generally only a little to boil milk. Coim- 
batore, Salem, Madura, Gujarat, Bombay, [Presidency], Nadiad, Hospet, Hoshiarpur, 
and Multan are cases in point. It is where, as in the North-West Provinces, 
wood is dreadfully scarce, that the practice of burning dung has grown into a 
habit’. [RIA, p 100-101] 


When are the ashes preferred to dung ? 


‘Ashes of dung have a distinct value on account of their mineral constituents, 
and they may occasionally be used to greater advantage than the dung itself. 
When, for example, forcing effect is not desirable, the ashes are preferred; ... 


That the cultivator, when he does prefer ashes to dung, or else the whole 
dung to the mere ashes, does so Simply from fancy or from ignorance, | am 
by no means ready to allow, but assert that quite the contrary is the cash A 
Cultivator from Tirunelvelly, whom | interviewed, described to me his ' 
thus : - ‘‘l would use ashes for my nursery beds, and raw ‘dung’ 
He added that for heavy land he would use the raw dung, and the a 
land. This use of dung for 
experience.’ [RIA p.103-4] 


practice 
to get produce”. 
shes for his lighter 
opening heavy land quite agrees with English 


Sheep and cattle — folding : 
‘Folding of sheep and cattle on land, for the 


practice understood in some parts, but neglected in others. It has one great advanta 
. ge 


in that the urine is not lost, as it generally i ing i 
: y 1s. Folding is practised lar 
‘ el 
and other parts of Madras; in the North-West Provinces : in Palantas nd ea 
; ungpore, 


in Bengal (chiefly for sugar-cane and tobacco 
c Ba 
elsewhere.’ [RIA, p 104]. rops) ; at Rawalpindi (Punjab), and 


Purpose of manuring it, is another 
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Oil-seed refuse : 


‘Perhaps next to, but insignificant as compared with, cattle-manure, is the use, as 
a manurial agent, of the refuse obtained from various oil-seeds after the oil has been 
expressed from them. The principal oil-seeds thus used are the following : Castor- 
oil seed (Ricinus communis), Gingelly, Ti/, or Sesame (Sesamum indicum); Earth- 
nut or ground-nut (Archis hypogea); Kardai or Safflower (Carthamus tinctorious) ; 
Rape seed; Mustardseed Niger seed (Gu/izotia abyssinica) ; Linseed ; Cotton seed. 
The seeds of the fruits of several trees, such as Pongamia glabra, Bassia latifolia 
(the Mahua tree) and Melia Azadirachta (the Neem tree) are also pressed, and the 
refuse is employed as manure, chiefly in the coffee districts. Most of these seeds, 
after expression of the oil, are also used primarily for feeding cattle, and secondarily 
for manure.’ [RIA, p 104-5] 


The damage caused by the export of oil-seeds: 


‘These [oil] seeds are for the greater part exported, [and] their export must imply 
the removal of a very considerable amount of the constituents of the soil. Were they 
(with the exception of the castor-oil seed) to be consumed by cattle, after expression 
of the oil, the manurial constituents would be returned to the soil from which they 
were drawn, and the balance of fertility might be maintained. The oil, having itself 
no manurial properties, and being derived from the atmosphere and not from the soil 
is a fitting object for export ; but to send away the entire seed, or the refuse after 
removal of the oil is to send away the valuable manurial constituents contained in 
the seed, including those taken out of the soil itself; in brief, to export them is to 
export the soil’s fertility... 


We in England are not slow to avail ourselves of the advantages this export system 
offers ; and at the time of my leaving for India | was feeding bullocks at the Woburn 
Experimental Farm on linseed cake, and was also growing crops with rape cake manure. 
Both these materials, in all likelihood, were the produce of Indian soil, and represented ~ 
its transported fertility.’ [RIA, p 106] 


To get an idea of the amount of oil seeds exported from India, we may note that 
after the construction of the Suez Canal in 1869, the export of seeds increased from 
£ 2 million to the staggering figure of £ 5 million in a short period of 19 years. 


The oil-cake from the village ‘ghani’ serves as a better manure: 


Around the turn of the last century, hydraulic oil presses were getting established in 
Bombay. Apart from the export made in oil-seeds, this introduction of mechanised oil 
presses in cities played a significant role in forcing the village ghani into eae 
Mollison has given the following description of the village ghani and has also noted the 
greater suitability of the oil-cake from the village ghani for manurial purposes ts, 

‘The country ghani consists essentially of a pestle and mortar ; gi deg grinds ihe 

seed in the mortar, The cake is consolidated by the pestle into a pep ea ctpge 
the sides of the mortar and is generally removed by a short crowbar. in e ol eae ee 
the bottom of the mortar and is soaked up ina mop and eaneaee z a ce ve 
mop being squeezed by hand, The method varies ; sometimes the oil flaws from 


mortar as it is expressed. 
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When oil-cakes are used as manure they should be applied in the finest possible 
state of division. Generally in India the pounding is done with a stick. A cheaper 
and equally effective method is to crush the cake under the stone of any ordinary 
chunam mill. In this way a ton can be crushed at a cost of Rs.2 to Rs.3, The 
powder got from country ghani cake in this way is much finer in consistence than 
that from hydraulic-presed cake, and on this account the former probably acts the 
quickest and is the most effective as manure.’ [TIA, Vol. 1, p 122-3] 


Green-manuring 


‘Next to be considered is green-manuring, a practice not unknown, but not as 
nearly as widely distributed as it might with advantage be...... At Hospet, which 
is served by a canal, led by a weir or anicut from the river Tungabadra, and 
where the cultivation is exceptionally good, saw this plan of green-manuring 
being carried out. Trees are grown round every field and along the banks of 
the water-channels, and are defoliated once in’ three years; the twigs and 
leaves are spread onthe land where rice is to be sown; canal water is let on, 
and the twigs are trodden into the soil with the foot.’ [RIA, p 106-7] 


Rab cultivation : 


‘Associated with the use of twigs, leaves, etc., for manure is the system of 
seed-bed cultivation termed rab. This system is employed mainly in the Bombay 
Presidency throughout the districts of heaviest rainfall, but it is not unknown in 
parts of Bengal. The crops for which it is chiefly used are rice and a millet 
called ‘nagli’ (E/usine Coracana). The word rab literally means ‘cultivation’. 
The process consists in heaping on the spot selected for the seed-bed successive 
layers of cow-dung, tree-loppings, shrubs, leaves, and grass, with earth on the 
top to keep all down; the heap is made about three feet high, and then 
the whole is set fire to. 


As regards the advantage, still more the necessity of rab there have been 
continuous contentions between the cultivators and those who have supported 
them, on the one hand, and the Forest Department on the other, the latter 
maintaining that the practice is a wasteful one, and that the lopping of trees 
injures the forest greatly. In 1885, a Forest Commission was appointed in Bombay 
to enquire into the matter, and Mr. Ozanne, Director of Land Records and 
Agriculture, Bombay Presidency, conducted a number of experiments 
though not absolutely conclusive nor complete, went far to show that he 
in rab areas was adopting the Only ready means by which he 
his rice crop with profit.’ [RIA, p 108] 


which 
raiyat 
could cultivate 


Use of silt: 


‘Vast areas in Bengal are annually renewed naturally by the silt of rivers. and 
there are in Punjab, for example, near Gujarat, stretches Which are ¢ d 
yearly by the silt brought down by mountain streams. In the Jhelum a Seah 
pur districts, at the foot of the Salt Range, there are similar tracts ; a ie 
fields are first embarked and then the flood water of hill torrents is turned his them 
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through an opening in the upper end of the embankment. The water is allowed to 
flow in until the field is converted into a pond. When this dries up, a crop is sown, 
and requires no further watering or rain. In this way the wheat-growing areas of 
these districts are farmed and no manure is used or needed, the coming of the silt 
supplying more fertilising matter than many manurings could. 


It is found that wherever there is silt the ra/yat does not value ordinary manure or 
take trouble in preserving it ; he looks for the silt to come instead...... Great distinc- 
tions are drawn by the cultivators between the rivers and canals which bring silt and 
those which do not.’ [RIA, p 110] 


Mollison gives the following account of the techniques employed in Bombay Presi- 
dency for artificial warping : 


‘Artificial warping differs from the natural formation of alluvium only, in that the 
water of aturbid stream may be diverted from its course, and held ina particular 
area sufficiently long to deposit a layer of sediment, and if the process is often repea- 
ted, asoil of considerable depth may be formed on rock or any other sterile area. 
Many of the small rice fields on the [Western] Ghats have been formed by throwing 
bandharas across the turbid hill streams and either diverting the water or allowing a 
small lake to form above the weir. In this way the currentis so obstructed that 
suspended earthy matter is deposited, and in time the silt layer becomes so deep that 
a rice cropcan be raised thereon. The lower terraced rice fields of the Ghats are 
annually warped and improved by the silt carried down by the drainage water of the 
uplands.’ [TIA, Vol I, p 72-3] 


Soil - mixing 
‘The rich soil dug out from tanks is widely appreciated, throughout Madras, and 
in Coimbatore | have seen ‘‘soil-mixing’’ going on, a lighter and red soil being 
mixed with a heavier and black one. At Rungpore, in Bengal, this is also practised 
especially for jute land, the better soil being mixed with the inferior, just as pond 
mud might be mixed with a sandy soil. 


At Nadiad (Bombay) | noticed another kind of ‘‘soil-mixing”’. Here the fields are 
all surrounded by hedges growing on embankments. When it is required to turna 
field into a rice field, the top soil is thrown from the centre up against the hedge, 
thus making an embankment; the level of the field is lowered thereby, so that i 
rain water, when it falls, is held up and soaks the soil thoroughly. When, in turn, ; p 
field requires to be manured, the soil is thrown back from the hedge-side on to the 


field and is spread over it.’ [RIA, p 110-1] 
Mollison gives the following account of soil-mixing : | : 
‘Mixing is not unknown in India. Clay is often carted from rice fields in pent 
uantity to add a layer one to two inches thick on sand land. The addition c ses 
ity consistence of the sand, so that it becomes better suited for sugar-cane and other 


den crops raised under irrigation. The cultivator appreciates the value of te 
ssi and in those districts where these water reservoirs are common they are cleane 
mu 


57 


out with the utmost care and regularity each year. The silt which has collected in 
these tanks being the washings of village sites and cultivated fields, has some 
manurial value, and applied as it is at the rate of 40 cart loads or more per acre, adds 
considerably to the body of the soil. It takes 134 cubic yards of earth to cover an 
acre one inch thick.’ [TIA, Vol. |, p 76] 


The issue of export of bones : 


‘Bones, as is known, are very extensively exported from India, and are but little 
used in the country itself. The question whether the export of bones should be 
allowed to continue without a strong effort being made to retain this source of manure 
in the country, has been prominently brought forward of late years, and the Govern- 
ment of India recently caused enquiries to be made as to the trade in and use of 
bones. The general reply received was that the export was an increasing one; that 
the trade was carried on entirely by European capital, and that the actual collection 
of bones was done by Muhammadans and low-caste Hindus; that /t was! principally 
confined to districts served by railways, and from villages within an easy distance of 
the line [emphasis ours] ; and, lastly, that bones were not used by the native 
agriculturists...... 


Within the past fifteen years a large trade has sprung up in the collection and export 
of the bones ; it has increased and is still increasing. Almost the whole amount 
collected is sent to the United Kingdom, where the use of bones, either raw or else 
manufactured into artificial manures, is valued highly. 


The exports of bones from India have been, in round numbers, as follows :— 


Year Tons Year Tons 
1884 — 85 18,000 1887 — 88 26,000 
1885 — 86 ~ 22,000 1888 — 89 35,000 
1886 — 87 18,000 1889 — 90 44,000 
It is necessary to add one caution more —as the dem 
| wen ; and for bones for export 
Purposes increases, it will afford another inducement to the professional cattails 


and the cattle-poisoner. Already the hide is an attraction, the flesh is rapidly 
becoming one also ; if to these are superadded the bones, more care will have to be 
taken in the future to protect the cattle of the country.’ [RIA p 113, 116-7] 


Use of night-soil : 


‘It is undoubtedly the case that a very great improvement might be effected in 


Indian agriculture if the system ilisi 
of utilising night-soi 
universal...... pet woes Sweepings, etc., were 


Prejudice is the great bar to the ilisati 
Proper utilisation of night-soil It i 
: tis n i 
value is not known, as the appearance of the fields nearest to any village Sk its 
for the growing of a tall crop, such as arhar (Cajanus indicus), is Heaustile ac 
; a direct 


indication that that particular field h i 
aS come to its turn for receivi 
ceivi 
these fields the crops are manifestly batter than the rest : wnat j i 4 “4 
distribution of these fields. webiieiei - = 
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The hope for improvement lies in the gradual breaking down of prejudice. That 
there are signs of this going on is evidenced by the fact that in certain towns. such 
as Farukhabad, Cawnpore, and Nagpur, the utilisation af night-soil has had an 
indigenous origin, and its spread has been due to other Cultivators following the 
example set,’ [RIA, p 118-9] 


Artificial manures : 


Voelcker states that the subject ‘of imported manures, which in an account of English 
agriculture would fill a most important place, may, so far as India _ is concerned, 
be very summarily dismissed.‘ [RIA, p 117] 


4 Forests 


The ‘recent’ denudation of Indian forests: 


Several observers in late 19th century noted that the process of destruction of Indian 
forests had already reached alarming proportions, even though about half a century 
earlier the country abounded in forests. For example, A.O. Hume, writing in 1879, 
States : ; 

‘Only 50 years ago [emphasis ours], when Jungles and grazing grounds abounded, 

when cattle were more numerous, when much wood was available as_ fuel*, there 
was actually a much greater amount of manure available. [p 24] 


Similar views are expressed by Wallace. He also notes that this destruction of forests 
was due to the demand for timber for railways and building purposes : 


‘It is an undoubted fact that large areas of India have been shamefully and waste- 
fully denuded of valuable timber within comparatively recent years. The large and 
increasing demand for wood for rail roads and for building purposes encouraged it... 
It is quite sad to look up the bare hills and barren plains where extensive forests 
were recently in existence. | came across a number of such places [emphasis ours].‘ 
[IEE, p 296] . net 

Voelcker also notes how the destruction of forests during the British rule had led toa 
deterioration in the climate of the country : 


‘From old records and descriptions of India there is reason to believe that the 
climate was not formerly what it now is, but...the wholesale and reckless denudation 
of forests and wooded tracts without reservation of land a afford wood for grazing, 
has done much to render the climate what it now is. ‘Sir William Denison States that, 
when Governor of Madras, he was shown districts in which the rain had retreated 
as the forests had been cleared back**.’ 


* For the ‘local’ people living near the forests. 


iti Voelcker notes : ‘| am reminded 
wt nal understanding of the role of forests Vr 
isi eee cid “Sanat saying which describes the rainfall as being divided into 
anal parts, and assigns them as follows. ‘’Six for the sea, Four for the forests 
and mountains, and Two for the land’’.’ 
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The tragic tale of the destruction of the Indian forests for British commercial interests 
began even asearly as 1803, when the Malabar teak forests were declared to be 
‘reserved’ for providing timber needed by the ship building industry. Voelcker in fact 
notes that, by the time of creation of the Forest Department in 1866, considerable 
damage had been done. However, the crucial fact was that, under the aegis of this 
Department, the same activities were continued with the only difference that the /ocal 
agriculturalists were now completely deprived of any use of the forest resources. 


The anti-agricultural policy of the Forest Department : 


‘When. it [i. e., the Forest Department] began its work its chief duties were the 
preservation and development of large timber forests, such as‘the teak forests of Lower 
Burma, the sa/forests of Oudh, and the deodar forests of the Himalayas, or the 
forests of the Western Ghats. Its objects were in no sense agricultural, and its 
success was gauged mainly by fiscal considerations ; the Department was to bea 
revenue-paying one. Indeed, we may goso far as to say that its interests were 
opposed to agriculture and its intent was rather to exc/ude agriculture than to admit 
it to participation in the benefits... 


The requirements of the agriculturist in respect of wood are, small timber for house- 
building, wood for making implements, and firewood ; the last-named principally to 
take the place of the cow-dung which, though the most valuable manure at the 
ralyats’ disposal, is, nevertheless, generally burnt as fuel in default of wood... 


| do not take to myself credit for more than emphasizing what others have already 
pointed out on this subject. As much as 17 years ago, Mr. R.H. Elliot, writing in the 
“Times’’, urged the necessity of ‘‘Fuel Reserves” for India, and much that he then 
said has since proved to be true. The same views have been urged by others, but 
there is call now for more definite action than there has been in the past. What has 
been done so far, whilst not without benefit to egriculrure, has, to my mind, taken 


mainly the form of supplying wood for the requirements of large towns and railways 
[emphasis ours]... 


It is, in short, impossible to have timber forests and a 
[RIA, p 135-38, 141] 


Very similar sentiments were expreesed by Wallace : 


griculture on the same area...’ 


‘Government have only recentl awakened i i 
protection of forests have not ah seein tho sek? ABR ce i ae 
ing us [i.e., after the setting up of the Forest Department] is not fanaa 
is fear of forestry being neglected, but that in the excessive zeal t k th i 
way, the other extremely important interest of agriculture may be ‘ ay4 : ae 
It has been established that large tracts of land belong to no one tie conkalaite, 
are naturally Government property* ; Sut to certain products of the =: ipa! 
for eg, grass for thatching, food for cattle, timber to make their ae 


* This was the only way in which the Briti noid ——e 
; ritisheres sod 
property’ and other rights of villages and bonirvuniie understand the traditional 


unities. 
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and poles to build their houses—the native population of the adjoining cultivated 
tracts have from time immemorial had the undisturbed privilege of resorting to 


Supply their wants [emphasis ours]. No one denies that Government has the 
undisputed right by law to discontinue these privileges ; but | appeal to the common- 
sense of every practical farmer in England who knows the value of the products 
enumerated, if to exert such a right would not be a policy worse than suicidal in a 
country which practically depends upon agriculture for its wealth and prosperity...’ 
(IEE, p 297] 


‘The native population, who feel the pinch of Government resuming the rights 
which had been by common consent granted to them...may well say, Why should 
Government want to grow great forests of large timber ? It is of little value to the 
masses of the population, whose wants are supplied by sappling poles and branches, 
and by the fruit and shade of such trees as they or their cattle can get access 
to...“[IEE, p 305] 


‘In travelling as | did, over wide area, |, in my non-official position, had very 
exceptional opportunities of seeing how the forest regulations pressed unneces- 
sarily upon the people, and of hearing their bitter and oftentimes well-founded 
complaints.’ [IEE, p 297-8] 


What should be done and that too, with the utmost urgency ? 


‘The supply of wood to serve as fuel forms one of the most important factors 
in maintaining the fertility of the soil, or, in other words, the prosperity of agri- 
culture. / canhardly put this too strongly, for it is the one practical measure on 
which / place the most importance ; it is that which calls for the most urgent atten- 
tion, and trom which the greatest benefits may be expected to follow, | make, 
in my Report, other recommendations and suggestions, it is true, but! consider 
them minor ones compared with this [Emphasis ours]... 


It is not in the interests of the people alone that | would urge this, for, having fully 
discussed all other ways of increasing the manure supply, it is clear that this is the 
one way in which it can be effected, and, if not effected, sooner or later the land must 
fall off in productive power, and the revenue derived therefrom by the State must 
decline too. Accordingly, | regard the provision of fuel as the most potent means of 
maintaining prosperity, not alone to the cultivators, but to the State itself, and as a 
measure which the latter, /n /ts own interests, should take up immediately. 


Such an end is that which | have indicated, the provision, for the agricultural 
community primarily, of facilities for obtaining what they require, viz, a small timber, 
wood for implements, firewood, leaves, grass, or, where possible, grazing [emphasis 
ours]. No action would, | am sure, do more to render the Forest Department popular 
and its work one of wide-spreading benefit, could it be instructed to carry out such 
objects as the above, and to bring these facilities to the cultivators’ doors. : ree a 
policy would be one of giving, and not what the people have considered the past 
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policy, one of taking away. The cultivators would then feel that the forests were a 
real benefit to them, and possibly much unculturable land would become clothed with 


trees and grass.‘ [RIA, p 137, 147] 


How can such a change in the forest utilisation be brought about ? 

After recounting in detail the havoc wrought by the Forest Department, and arguing 
that the very fundamental objectives of the forest policy need to be changed in favour 
of the local agriculturists, Voelcker ends up only with the p/ous wish that: 


‘| am sure that when it is fully recognised that there are other ends which the Forest 
Department should serve besides that of growing timber and making a large revenue 
out of the forests, the Department will readily carry those out to its best ability.’ 
[RIA, p 146-7] 


The main problem, of course, is that the only way of really ensuring that the local 
agriculturists get their basic necessities from the forest, viz. by leaving them under the 
management of the village or community, was totally unacceptable to Voelcker. The 
argument he provides in this connection, does give some important insights into the 
very nature of the system of administration introduced by the British in India.‘ 


‘The suggestion to form ‘’viilage forests’, which should include the village 
grazing grounds and be protected and managed by the people themselves, was 
made by Sir Brandis, but the efforts to establish them have successively failed. 
In the Indian Forest Act (1878), achapter (Chapter Ill) was inserted to provide 
for the assigning of the rights of Government to or over any land constituted 
“areserved forest’ and for calling it a ‘village forest’’. This chapter has, however, 
been quite inoperative, owing, | am informed, to the impossibility of determining 
adverse rights, and of separating the rights of the community from the private 
rights of native proprietors (zemindars) and others. Often, for instance, there may 
be several zemindars, and thus several people to settle with. Anyhow, no “‘village 
forests’’ have been taken up or assigned under this chapter, which is accordingly 
a dead letter.’ [RIA, p 160] 


Apart from the fact that establishment. of ‘village forests’ went against the 
very framework of the British legal system, there was also the fact that giving an 
rights to the village communities was inconsistant with the ‘modern systehtal re 
nistration’ (or to use Voelcker’s own words, ‘control’) evolved by the Britishers ¥ 


an is a mistake, | think, to assign any rights to a village communi 
village forests managed by the community uncontrolled. The 
system of Government has, to a considerable extent, been to break 

communities, and now for the most part they are heterogeneous bere athe 
communities. What is wanted is, while retaining control over is Bes 
work them for the people’s interests.’ [RIA, p 161] a 


ty, and to have 
tendency of our 
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5. Grazing 
From Voelcker’s summary : 


‘It is maintained in this chapter that the provision of grazing in forests is a de- 
sirable and legitimate object [emphasis ours], and one which will much benefit 
agriculture, whilst in times of drought it may be invaluable in keeping the cattle of 
the country alive... | recommend... the creation of more ‘‘Fuel and Fodder Reserves” 
to supply grass and grazing.’ [RIA, p xiii - xiv] 


_ Grazing areas in ‘distant’ forests : 


‘The subject of grass supply is closely connected with that of the foregoing 
chapter [forests] in as much as the forests provide the principal grazing areas and 
---certain amount of grass for cutting. Included among the more distant forests are 
large pasturage areas, the va/ue of which for this purpose has always been recog- 
nised, and which, on this account, have never been broken up [emphasis ours]. 
To these tracts professional graziers and hereditary castes of cattle-breeders resort, 
taking with them from the plains the most valuable of the ra/yat’s cattle, for the 
purpose of seeking shelter and pasture for them during the hot season. The re- 
taining of these areas ‘or the purposes of cattle-breeding is very desirable [empha- 
sis ours] ; it is, however, not the actual cultivators who directly make use of them, 
but particular castes who make this their special business, and who often bring 
cattle from a long distance. It is in these grazing areas that the bulk of the native 
butter called gh/ is produced.’ [RIA, p 168] 


The new Policy of ‘Reserved forests’ : 


‘In addition to the pasturage provided in the open and more distant forests, there 
is another class, but still distinct from the village ‘‘waste’’ or common land... This 
class comprise the grazing areas belonging, or which till recently did beiong, to 
villages or individuals, but which are now included in the ‘‘reserved forests’, 
[emphasis ours]. In the Bombay Presidency... the land was known as ga/ran or 
“grazing”, i.e., land set apart for grazing cattle. It differs from the ‘‘waste” 
immediately around the villages in being really useful for the purpose, whereas tha 
latter, as arule, is little more than bare ground. The Forest Department frequently 
foundit necessary to take in these lands when forming their ‘‘reserved forests’’, and 
in Bombay, according to the new grazing rules of 1890, the term ga/ran is to 
cease, and free grazing is to be provided in the open part of the forest [only] 
for the “agricultural cattle’’ of villages which have contributed ga/ran to the 
formation of a forest block...The Forest Department derives a considerable 
income from the foregoing grazing lands...‘ [RIA p 168] 


The disastrous consequences of the policies of the Forest Department : 

Wallace warns the Government of the disastrous consequences! of the policies 
pursued by the Forest Department, even while agreeing that the Government was 
right in claiming revenue from grazing. 
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‘By cultivating pasture, the Forestry Department would reap a steadily 
increasing and perfectly legitimate revenue from letting grazing rights...Ser/ous 
injury might be done under either of the two following circumstances : (1), If 
sufficient pasture were not left available for the cultivators, not only for their 
work bullocks, but also for their milk cattle, including buffaloes; and (2), if the 
charges were made too high for the poor in certain districts to pay. Injury from 
both causes has been brought to my notice, and it only required to be carried 
a little further to become a national calamity—quite unexpectedly, of course, because 
there is no one interested who can judge of the facts or their bearings...The 
people in certain districts were, on account of their imperative necessity first 
providing for their work bullocks, unable to keep the milch cattle required to 
supply milk or its product gh/—that practically indispensable ingredient in a 
healthy native diet.’ [IEE, p 304] 


‘It would take a forest officer, years of hard study to be even partially 
qualified to judge of the injury done to an agricultural population by the shutting 
display up for forestry purposes of the land on which cattle graze.’ [IEE, p 302] 


Voelcker notes that even in those places where grazing was supposedly allowed 
the forest officials would not oblige. 


‘Restriction in grazing sometimes arises from the,unwillingness of forest officers 
to provide it...0n the Shahdara (Lahore) plantation* the space for grazing is 
confined to the portion which is about to be cut over in the then year, or year 
following. Even to this the forest officers object, saying that grazing makes 
the soil hard and prevents the shoots from coming up afterwards, whilst if the 
cattle were allowed among the medium-sized trees, they would get at the 
boughs. | fear that where wood-growing** is the object, there will always be 
considerable difficulty placed by the forest officials in the way of providing grazing 
facilities.’ [RIA, p 170] 


What was the Case formerly (before British rule) 


‘At Salem, which used to be a great cattle-breeding district and noted market 
for stock, | heard great complaints that since the forests had been “‘reserved’ the 
people could not keep so many cattle, and only had their own fields to feed them 
on, whereas formerly they had free grazing rights in the “reserves” two miles off 
[emphasis ours].’. [RIA, p 170] 


‘There was an old Muhammedan rule which provided that there should be one 
acre of grazing land to every 10 acres of cultivated, and in the State of Jeypore 
new settlers still receive 25 acres of grazing in every 100 acr j 
. es of th - 
tion.’ [RIA, p 174] ie 

. A plantation of 1265 acres, established in 1865. 
** i.€., growing timber for commercial use. 
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6. Livestock & Dairying 


Excellent cattle may be found in India: 


‘It must be allowed that there are excellent cattle to be found in the country, 
for, in going through it as | did or in visiting Agricultural Shows, one may 
see as good cattle as can be desired. | was greatly struck with the appearance 
of many of the cattle exhibited at the Sahranpur and Meerut shows, and no 
one can fail to be impressed with the general excellence of the bullocks used 
for transit purposes, as also of those employed in military service.’ [RIA, p 197-8] 


Mollison had the following to say on the way the Indian Cattle were bred: 


‘The numerous breeds of cattle found throughout India are commonly presumed 
to be the result of haphazard breeding. This is not so, for, every pure breed 
has a distinctive type and family likenes which could only have been produced 
by careful breeding and by maintaining the pristine purity of the breed through 
many generations. Distinctive characteristics such as those referred to above 
may have been induced by accident or otherwise in the first instance, but have 
undoubtedly been perpetuated in some degree by careful breeding for a_ very 
long time.’ [TIA, vol. Il, p 6] 


Mollison also notes some of the differences between cattle breeding in India and 
in the West. 


‘It is not likely that in India even in the best breeding districts careful mating 
can be absolutely controlled, because the breeding herds are grazed in large 
droves: whilst in cultivated districts the cattle of each village are so mixed up on 
the common grazing ground that there necessarily must be indiscriminate breeding. 
Therefore in India desired results cannot be attained to the same extent, as in 
Western countries where every breeder’s stock is absolutely under his own control.’ 


The Brahmani bull : 


‘The old Hindu system of breeding is carried on by means of the sacred bulls, 
or ‘Brahmani’” bulls, as they are generally termed. These bulls, dedicated to 
Siva or some other deity, are let loose when still young, on the occasion of funeral 
ceremonies, or in fulfillment of avow. They are picked cattle, and, being sacred, 
are allowed to roam wherever they please, no one being permitted to kill them. 
The custom is still maintained, and in some parts there are too many Brahmani 
bulls:.-.<. The Brahmani bull, where he exists, !s almost always a fine creature, 


fed on the best of everything.’ [RIA, p 199] 


i i i bulls ? 
What is happening to Brahmani | : 
‘P|i heard at Bharwari that the value of a bull had risen lee oo Rearing oe 
lesh. Near Cawnpore | heard co 
equence of the demand for its f 
fie ae no Brahmani bulls left, and that the cultivators have to go to the Listen 
si who has a bull, of whatever kind it may happen to be, The agitation , 
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more recently, been increased by a decision given by Mr. Justice Straight, in 
which he declared the Brahmani bull to be ‘“no one’s property’ ’* inasmuch as it 
could not be said to belong to any particular owner. The bull is thereby deprived of 
the protection of ownership. and becomes more than ever the prey of cattle Stealers 
and butchers, while the villagers are deprived of the means of getting their cows 
served. Surely, such a decision cannot be allowed to stand. That men should be 
allowed to steal and realise money by the sale of the flesh of stolen animals, and 
then escape punishment on the ground that the animals are “’no one’s property’, 
seems manifestly unjust, and, in the interests of the agricultural communities, the 
practice should not be permitted to continue.’ [RIA. p 200] 


What steps can the Government take for cattle improvement ? 


‘Where Brahmini bulls exist in sufficiency there isno need of doing more; but 
where they are extinct, or where good country bulls do not exist, then Government 
can do much good by the distribution of good stud bulls... It is well, perhaps, that 
| should here interpose a remark to show that, when | speak of improving the cattle 
by using better sires, | am not at all in favour of trying to improve Indian cattle by 
crossing them with English bulls. The main object in India is to produce cattle 
suited for work, and not, asin England, to produce either meat or milk. At the 
Bhadgaon Farm | saw a bullock that was a cross between a Mysore cow and a Short- 
horn bull, a big, beefy animal, that ate a great deal, but was not adapted to plough- 
ing.‘ [RIA, p 200-1] 


The ‘native’ way of making ghi : 


‘The native way of making butteris, to boil the milk as soon as drawn from the 
cow, then to cool it, and after adding a little sour milk, to let it stand from 12 to 20 
hours in a brass vessel narrowed towards the top. After standing, the milk is churned 
by the rapid twisting round in it of a stick which is kept spinning round by the hand, 
first warm and then cold water being added now and again, but quite empirically. 
The butter ‘comes’ in about a quarter of an hour, and is strained off on to a cloth, 
the sour butter-milk, called tak or Chas, being much relished by the people. The 
butter is collected, put into another brass vessel and melted over a fire. This 
Operation requires careful watching, and good ghi makers are adepts at it. In the 
heating, the water is evaporated, anda portion of the mass, which is probabl the 
enclosed curd, deposits at the bottom of the vessel, the remainder bein sitet int 
jars and stored. This is the g/h/ or native butter, so largely used in conti ae 
and it has the property, which ordinary butter has not, of keeping good for a long 


In the absence of any chemical investigation into the 


én i Natur iti : 
it is impossible to say what gh/ exactly is, and whethe mone Compo anaes ghi, 


r, as made by the Native, it is 


ee 


: Obviously these Brahmani bulls must have dich reared y=. a ere 


community, institutions which no | nik oe Unb ae itish 
com onger had any Privileges under the British 
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purely butter-fat, or whether it does not contain some amount of curd. The latter, 
indeed, is probably the case.’ [RIA, p 207-8] 


Attempts at introducing ‘Dairy Farming’ in India, and whom they could 
benefit : 


‘Of late, efforts have been made to extend the practice of Dairy Farming in India. 
Mr. Ozanne, who, at the time of my visit, was Director of the Department of Land 
Records and Agriculture in the Bombay Presidency, was foremost in the endeavours 
to foster this industry. A considerable impetus was given to the movement by the 
visit to India, in 1889, of Mr. H. A. Howman, a. well-known dairy-farmer, from 
Warwickshire, England who came out on behalf of the Dairy Supply Company, Limited, 
of London, for the purpose of introducing the mechanical ‘‘cream separators’, for 
which that company were agents. These separators were of Swedish make, the 
invention of Dr. de Laval, and were of a size which could be worked by handpower. 
Mr. Howman also took over with him a number of other appliances for making butter... 
It was, however, when Mr. Howman put himself into competition with the skilled 
ghi makers that he failed in showing that he could produce more g// than the native 
manipulator. He could always get more butter, but in making it into gh/ the native 


excelled. | cannot, however, regard the trials as by any means satisfactory or 
complete...... The butter, as made by Mr. Howman, was merely butter-fat, without 
curd; this may account for the fact that Mr. Howman obtained more butter but less 
7] ere Mr. Howman’s visit undoubtedly showed that great improvement was 
possible in dairy matters in India, but whether the benefit will extend beyond the 
European Community is questionable...... This leads me to the consideration whether 


butter-making by improved methods is likely to make much advance in India. | must 
say | hardly think that it will, so far as the native population is concerned. Butter 
will not replace gh/, for the reason that it will not keep anything like the time that 
ghi does. The Native, again, makes gh/ with the simple utensils he has at hand; he 
could not make butter in this way. But, wherever there is a considerable European 
population, then, | think, English dairying may be pursued with much _ benefit and 
comfort to the community. |! could not help wondering how, in such towns as 
Calcutta, Bombay, Madras, Poona, Allahabad and others, the English residents put 
up with the so-called ‘‘butter’’ with which they are supplied.’ [RIA, p 207-9] 


7. Agricultural implements 


The excellence of ‘native’ implements : 


A detailed description of the various implements in use in Indian agriculture at the 
end of last century, may be found in the chapter on ‘Agricultural Implements’ in the 
book ‘A Text-Book on Indian Agriculture, ’ Vol 1 (1901) pp. 135-173, by J, Mollison 
The following are general observations of Mollison: | 

‘In this chapter the more important indigenous tillage implements known in_ the 

Bombay Presidency are illustrated and described. | have purposely excluded any 


reference to or description of agricultural implements which are not purely indigenous, 
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| have done so because | believe that the implements in ordinary use are entirely 
suitable for the conditions of Indian agriculture. This statement may be objected to 
by other authorities, but if such is the case, | am afraid, | cannot change a_ delibe- 
rately expressed opinion. To those, who are sceptical | can show in parts of the 
Presidency cultivation by means of indigenous tillage implements only, which in 
respect of neatness, thoroughness and profitableness cannot be excelled by the best 
gardeners or the best farmers in any part of the world. That statement | deliberately 
make, and am quite prepared to substantiate. The hackneyed expression that an 
Indian plough merely scratches the surface is pure nonsense. There are ploughs and 
ploughs. The best of the indigenous kinds—the most effective at work—might with 
advantage be more widely known /n the country and the same might be said of other 
indigenous implements, but there is certainly no need to go out of the country for the 
ordinary tillage implements which are required. 


The implements and tools required for a fair-sized holding in India cost little more 
than the price of a single English iron turn-furrow plough...... indigenous tillage 
implements have one special advantage over the stronger and more expensive 
European implements. Their parts mostly consist of wood, and after rain as soon as 
the surface dries such implements can be used. lron implements could not be used 
so soon because moist earth sticks much more tenaciously to iron than to wood. 
Delays in tillage or sowing early in the monsoon or, in fact, at any season owing to 
the cause mentioned would produce disastrous results. The full benefit of a good 
monsoon can only be obtained when the cultivator exerts himself to the fullest extent 


in preparing and sowing his fields in the breaks between heavy downpours of rain.’ 
[TIA, Vol I, p 135] 


Voelcker, in his report, also expresses very similar views on the excellence of the 
indigenous agricultural implements: 


‘Perhaps in no direction have efforts at improving Indian agriculture been pushed 
more than in that of introducing new or so-called “improved” implements. Even at 
the present time it is not unusual, among people who speak of the ra/yat’s farming as 
being ‘‘primitive’’ to say, ‘‘What can you expect when he uses a plough, which merely 
scratches the soil?’’. After seeing for myself what is used and what have been 
suggested for use, | am obliged to conclude that there is not much scope for improved 
implements under existing conditions. Not that the ones the ralyat uses at present 
are perfect, or that others have not advantages, but it is equally true that existing imple- 
ments have also advantages, and the suggested ones disadvantages, both of which 
have been overlooked in the past. That there is some room for improvement is shown 
by the success which has attended the introduction of the Beheea Sugar-mill*. Still 
when this has been mentioned, I confess that one cannot gO much further; ‘and if 
the history of the Beheea mill is looked into, it will be found that it succeeded ; 
after a close study had been made of native ways and requirements, and aft i 
machine had been adopted to these.’ [RIA, p 216] am” 


* What was actually the nature of this ‘improvement’, will become clear later 
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The ‘native’ wooden ploughs vs, iron ploughs: 


Since this was a subject of great and repested controversy in the last century, we 
Shall quote bothfrom Voelcker’s report and the book of Wallace. Firstly, Wallace’s 
observations are the following: 


‘Many attempts have been made to introduce into India European ploughs which 
turn down the surface soil, and which replace it with fresh soil from beneath. With 
few exceptions, in rare and unusual circumstances, those attempts have failed. The 
refusal of the ryot to adopt the new form of implement has been set down to 
‘‘ignorant prejudjce’’; but after a careful and minute investigation of the facts and 
Circumstances, | have come to the unqualified conclusion, that the extensive <dop- 
tion of English forms of ploughs would be ruinous, and, if general, would probably 
reduce the crops so as to plunge the whole country into famine. If the land were 
turned up to the action of the sun in the wet condition in which it is now worked, or 
rather stirred, by native implements, it would in a few hours of hot sun bake into 
the condition of air-dried bricks, which it would be almost impossibie to reduce. 
Alternate wetting and drying would accomplish it in time; but once thoroughly hard, 
such soil is not easily wetted, unless it is soaked or submerged in water. Rain 
falling upon it penetrates but a short distance. If once it assumes the baked 
condition it is practically Impossible in the short preparation time of one season to 
bring it back to a state fit to grow crops. In addition to this, the land is left open to 
dry toa greater depth during the scorching heat of summer.’ [IEE, p 174-5] 


‘Not only has’ the native plough a peculiar and definite shape for good 
reasons, but the practices, thought at first to be peculiar, are often well 
supported by successful experience.’ (IEE, p 182-3) 


We shall now present Voelcker’s observations on the same issue : 


‘Ploughs have often been made the subject of attempted improvement, and yet 
the native wooden plough holds its own, and will continue to do so, | expect, 
whereas not one of the new kinds of iron ploughs have had more than a local 
fame... The reasons are several, the first being that of cost. The ralyat’s practice is 
to buy an iron share in the Bazaar, for 4 annas; this he takes, along with some 
babul wood, to the village carpenter, who then makes the plough. In Eastern Bengal 
4 wooden plough costs 8 annas_ only, but Rs. 2 to Rs. e may be considered the 
general range of prices throughout India. The cheapest improved plough will how- 
ever cost Rs. 5 to Rs.6. The prices are as follows : the eee: ie 5; the 
“Kgisar’’ Rs. 6; the “Seebpore” Rs. 6; the ‘Watts’ Rs. 7; the ‘Saidapet’’ Rs. 8; 
and the “‘Hindoostan’’ Rs. 12, As. 8. Every attempt has been make to lessen the 
cost but without avail...... ie 

A second objection which the ra/yat makes is the we/ght of an iron plough, it is he 

heavy to work ; his cattle are not strong enough, and he cannot carry it 
ep Se he does his wooden plough, on his shoulder from field to field. These 
RI a are often true, but not always. The native plough, generally speak- 
Cc 
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ing, weighs about 25 Ibs. ; some are even lighter ; the Konkan plough, a. 
weighs only 20Ibs. An “improved” plough will weigh from 30 Ibs. to els 


The manufacture of wooden ploughs, again, is a regular employment of the 
village carpenter ; he forms part of the village community and does not charge 
for his labour, but is kept up at the general expense of the villagers. At harvest 
time he gets a proportion of the grain, and, in return repairs and makes new ploughs 
all the year round. His occupation would be in great measure gone were iron 
ploughs substituted for the wooden ones.,..... 


Even:if properly used, aplough that goes deep may do harm where a native 
one would not, viz., by turning up inferior soil. and by bringing lumps of limestone 
(Kankar) to the surface. 


Again, it is quite possible that, were deeper ploughing to be in vogue, moisture, 
which in the case of some soils, it is so necessary to rerain, imight be lost. The 
turning over of a furrow is not always an advantage in india; if the soil be at all 
stiff, the sun will rapidly bake the slice turned over ; it will remain more like a brick 
than like soil, and will not readily pulverise again. This would not occur with the 
native plough, the action of which is more like that of a pointed stick running through 
the ground, just below the surface, 2} to 3 inches deep, simply stirring and loosening 
it. For hard and sun-baked ground, such as is often met with, no action could be 


better adapted, and, in a trial at Meerut, | saw an English p] ugh completely fail on 
such land. 


| have met Mr. W.D. Hudson’s (Tirhoot) authority for saying that for breaking 
up land in wet weather the native plough is better than a furrow-turning one, 
for the latter throws over a slice which will not break down readily. 


In black soil, 
too, a plough that goes deep is bad, if no rain falls after ploughing. 


The fine tilth produced by the frequent ploughing with a native plough produces 


a surface which will absorb water better if rain follows, than would thatleft by a 
furrow-turning plough. 


Against deeper ploughing it may also be said that there is so little manure 
to go on the land, that more would be lost if the soil were turned up to a 
greater depth 

Further, land is frequently infested with weeds, such as Kunda (Saccharum Ciliare) 
which, if buried, will readily spring up, and wheras the native plough, with its 
digging action, tears the weed out and brings it to the surface, a furrow-turning plough 
would cover it over, and give to it the very bed it required for propagating itself. So 
too, would it be with a field covered with dub grass (Cynodon Dacty/on) every joint 
of which will grow again. For rice cultivation, nothing but a digging and Stirrin 
plough, like the native one, would do any good, working, as it does, among mud ith 
several inches of water over it. For breaking up new land the native plough has also 


advantages, and somewhat resembles the tearin i 
, g action of the “ -di hoe 
IA, p 216-9) the “‘steam-digge ’. 
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Why does the Indian cultivator give so many ploughings ? 


MM has been said that if the native cultivator had “improved” ploughs he could 
dispense with the many ploughings which he gives to the land, and that he would 
thus save himself the cost of going over his field again and again, crossing and 
recrossing. These ploughings are always 3 or 4 in number for ordinary crops, and 8 
12, and even as many as 20, for sugar-cane and other Special crops. But the ‘answer 
is, that the end is achieved in time, a finer and better ti/th is obtained, and the 
moisture is not lost. Besides, the ra/yat has his bullocks, and it Gests anc more 
whether he works them or not, and his labour is not as a rule, hired labour for which 
he has to pay, but is his own or his family’s. Ploughing, too, is generally done on 
a mutual accommodation system, neighbours working together on one another’s 
fields, and in turn lending bullocks for the ploughing... Had the ralyat to pay for the 
labour, | could understand that this item wouid counterbalance the cost of an 
“improved” plough, but this, as | have stated, is seldom the case.’ [RIA, p 220] 


Other implements: 


‘If for ploughs of new designs there be but little room, still less is there for more 
expensive implements. such as seed-drills, mowers, reapers, threshing machines, etc. 
The native seed-drill will strike every one who sees it at work as being wonderfully 
efficient, and leaving little to be desired... 

[As opposed to threshing machines] the cultivator has his bullocks ; they may as 


well work and tread out the grain; he has no fear of bad weather coming, and no 
urgent call on his time, nor hired labour to pay; besides, he gets the broken straw 
and the chaff (bhusa) soft, so that his bullocks will eat it readily. At the Cawnpore 
Farm there is a threshing machine the price of whichis’ Rs. 188, but it is almost 
needless to say that none of this kind have as yet been sold...lt is only on large 
estates, the ‘‘concerns” of indigo planters, and by Europeans generally, that thre- 
shing machines will have any actual use on the farm itself, and then it will be 
because in such cases there is a great deal to thresh, labour has to be hired, and 
saving of time is thus an objectin view. Against themitis urged that they break 
and chip the wheat a good deal; that they do dot separate gram from wheat; and 
that the bhusais not rendered short or soft, as itis by the process of treading out 
with bullocks... 

It may be said generally, as regards machines, that, where speed is not required, 
cattle-power will always beat steam-power in India. 

Anyone who has watched the clever devices of the native cultivators in the 
implements which they use for harrowing, levelling, drilling, raising water, etc., 
will see that if anything is to replace the existing implements it must be simple, cheap, 
and effective. He will indeed be a clever man who introduces something 


really practical.’ [RIA, p 222-3]. 


ter describing various kinds of drill ploughs employed in Indian’ agriculture, 


Wallace declares: 
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‘These drilling machines, hava been in use from time immemorial, he aha 
skillfully handled, whichis very frequently the case, they do beautiful work, 
leaving nothing further to be desired.’ [IEE, p 188] 


The Cawnpore pump : 


‘At the Cawnpore Experimental Farm several kinds of implements are manufactured 
and sold yearly. In 1888-89, 84 ploughs (‘‘Watts’” and “Kaisar’’), 22 pumps, 24 corn- 
grinders (costing Rs. 25 each), and 8 chaff- cutters, were sold at the Cawnpore 
Farm. Sometimes implements are given out on trial, but most are sold outright. 


The .pump sold here is generally known as the ‘“‘Cawnpore Pump”. It is a kind 
of chain pump, and is admirably suited for raising water the depth of which below 
the surface does not exceed 20 feet. The pump has had considerable success in the 
neighbourhood, though it hardly comes within the ra/yat's means; the prices are, 
for 3 feetto 10 feet depth, Rs. 40; for 15 feet depth, Rs. 45; and for 20 feet 
depth Rs. 50. This pumpis an adaptation from one brought by Sir Edward Buck 
from Australia. After a long series of careful trials and modification, made 
under the supervision of Mr. W.J. Wilson, of the Irrigation Department, North-West 
Provinces and Oudh, it was found that for depths between 15 feet and 20 feet the pump 
could beat all the native devices for raising water, but that at depths shallower than 
15 feet or so, and again at depths exceeding 20 feet, the native appliances were 
superior. [RIA, p 224] 


The ‘native’ sugar-mills : 


‘The native mills (for making sugar) are either the Ko/hu, a mortar and pestle 
arrangement, in which cane is bruised and pressed, or else wooden roller-mills, of 
which there are two kinds, the gundi or cherki, consisting ef two, or sometimes three, 
upright wooden rollers, and the be/na, used in the Punjab, and made of two horizontal 
wooden rollers. The wooden mills cost Rs. 20 to Rs. 30, and last about 10 years 
They are hard to work; and do the pressing very ineffectually, the canes having to be 
passed through the rollers several times, always three or four, and sometimes as many 
as eight times. The only points in favour of the wooden roller mills are, that they can 
be made locally, and that the canes have not to be chopped up or cut into short 
lengths, as is the case with the Ko/hu and with the iron mills ; thus, the fibre, after 
pressing, is available for rope-making, and especially for ropes for wells. For the 
latter purpose the sugar-cane fibre is much prized, as it will stand the constant 
immersion in water necessitated by the employment of the Persian Wheel, the method 
of raising water most common throughout the Punjab. Still, if has been rightly 
pointed out that there are quantities of munj grass (Saccharum Ciliare), which would 
serve the same purpose quite as well.’ [RIA, p 224-5] 


The story of Beheea sugar-mill: 


‘The Beheea mill was introduced in 1873-74, a 


nd, as first manufactured, w 
two-roller one, costing from Rs. 80 to Rs. 100, b rere 


ut within the last seven years a 
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three-roller mill has been introduced, andisa greatly improved, though necessarily 
more expensive, machine. It crushes the cane before it is pressed, and thus 
presents it flat to the pressing rollers. | have spoken [earlier] of the difficulty 
attending the repair of the iron mill, and how the proprietors, Messrs. Thomson 


and Mylne, have met this by establishing depots throughout the country, where 
worn-out mills can be replaced by new ones... 


The Punjab Administration Report (1889) speaks of the Beheea sugar-mill and 
its modification as being ‘‘the only implement successfully introduced into the 
Punjab in late years’’. In Rohtak, itis driving the old Ko/hu (native mill) out of 
use’’ , In Kapurthala the substitution of it for wooden mills is actively encouraged...’ 
[RIA p 225] 


8. Crops and cultivation 


The General excellence of cultivation 


‘| have remarked in earlier chapters upon the general excellence of the cultivation; 
the crops grown are numerous and varied, much more indeed than in England. 
That the cultivation should often be magnificient is not to be wondered at when it is 
remembered that many of the crops have been known to the ralyats for several 
centuries ; rice is a prominent instance in point.’ [RIA, p 231] 


A.O. Hume had the following to say on the way the fields were maintained in 
in India in his ‘Agricultural Reform in india’ [1879, p 5]: 


‘As for weeds, their wheat-fields would, in this respect, shame ninety-nine hundredths 
of those in Europe. You may stand on some high old barrow-like village site in 
Upper India, and look down on all sides on one wide sea of waving wheat broken 
only by dark-green islands of mango groves—many square miles of wheat and 
not a weed or blade of grass above six inches in height to be found amongst it. 
What is to be spied out creeping here and there on the ground is only the growth 
of the last few weeks, since the corn grew too high and thick to permit the 
women andchildren to continue weeding.’ 


Wallace states the following on the abilities of Indian cultivators as contrasted to 


those in England: 

‘The natives of India have great powers of observation for ordinary everyday 
objects. They possess a very extensive acquaintance with all common plants and 
animals. An ordinary ryot will recognise and name nearly every plant that can 
be picked up on his hand, and with a characteristic sway of his head will indicate 
whether it is valuable or otherwise. The total ignorance of a country-man at home, 
in all matters of detail relating to the minor facts of Nature, stands out in striking 
contrast to the intimate knowledge of, and interest shown by natives in everything 
which immediately surrounds the human species in India. In mentally answering 
to myself the great and important question, is the labouring population hab Ales 
when free fcom the ravages and horrors of famine, contented maou 7 eb 
not help contrasting the results of our modern European civilisation with the 
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h Nature occupies and develops 


ileless plan so well exhibited in India, by whic 
the 3 dedly favourable to her methods 


the minds of her votaries, in a light which was deci 
of working.’ [IEE, p 277] 


Rotation of crops and mixed cropping : 
Wallace observes that: 

‘It is quite a mistake to suppose that the native cultivators of India are 
unacquainted with systems of rotation of crops. Itis a fact that an extraordinary 
variety of rotations is practised in India. There, systems are much more varied 
and numerous than in England.’ [IEE, p 195] 

Voelcker has given the following detailed descriptions of the practice of rotation and 
on the cultivation or mixed crops: 


‘It is quite a mistake to suppose that Rotation is not understood or appreciated 
in India. The contrary is the case. Frquently more than one crop ata time may be 
seen occupying the same ground, but one is very apt to forget that this is really 
an instance of rotation being followed. It is not an infrequeut practice, when 
drilling a cereal crop, such as jowar (Sorghum vulgare) or some other millet, to 
put in at intervals afew drills of some leguminous crop, such as arhar (Ca/janus 
Indicus)... 


There are many systems in ordinary use which are far more complicated than the 
above. For instance, not only may there be rows of crops side by side as noticed 
above, but the alternating rows may themselves be made up of mixtures of different 
crops, some of them quick-growing and reaped early, others of slower growth and 
requiring both sun and air, and thus being reaped after the former have been cleared 
off. Again, some are deep-rooted plants, others are surface feeders, some require 
the shelter of other plants and some will thrive alone. The whole system appears 
to be one designed to cover the land, and thereby to prevent the bareness and conse- 
quent loss to the soil which would result from the sun beating down upon it, and from 
the loss of moisture which it would incur. Itis known also that the process of 
nitrification in soils is much more active when a growing crop is on the ground than 
when the latter lies fallow... 


The one crop with which rotation is not practised is rice. Why this should 
be so may be better understood when the conditions under which rice is grown 
are considered. Rice flourishes on silt-renewed lands that need little or no 
manure, and which are plentifully supplied with water. The water itself, by its 
constant renewal, probably makes the soil-constituents more readily available. Under 
these circumstances the rice plant becomes semi-aquatic in character and is 
more independent of manure, and of the manurial benefits effected by retain 
Differences in the mode of cultivating rice may. however, be followed ; thus fn 
some parts of Bengal it is the rule to sow rice broadcasted one year and 
transplanted the next. [RIA, p 232-3] : 

The use of legiminous crops for rotation did not have the sanction of 
modern Western science till late in the 19th century. As Albert How a the 
in his book ‘An Agricultural Testament’ (1940) : a) a 
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‘Although it was not till 1880* after a protracted controversy lasting — thirty 
years that Western science finally accepted as proved the important part played 
by pulse crops in enriching the soil, centuries of experience had taught the 
peasants of the East, the same lesson. The leguminous crop in the rotation is 
everywhere one of the old fixed practices in some areas such as the Indo- 
Gangetic plain; one of the pulses—the pigeon pea—is used as a sub soil 
cultivator. The deep spreading root system is used to promote aeration of the 
closely packed silt soil.’ 


Further light on the indigenous practices of rotation can be found in the book 
of Mollison, from which the following is extracted: 


‘In the light of recent investigation we now’ know that although leguminous 
plants actually remove more nitrogen from the soil than cereals do, yet they 
also leave the soil richer in combined nitrogen than before they were grown. 
| have already described how they indirectly fix in organic form the free nitrogen 
of the airin the soil, and keeping this fact in view we begin to understand how 
the raiyat in India on the best class of soil has been able to grow mixed crops 
year after year on the same field without the help of manure. It may be conjectured, 
although it cannot easily be proved, that by growing pulses and cereals mixed, the 
former during their growth are preparing available nitrogen, which is assmilated 
by the latter... 


The successful practice of growing mixed crops in India points to the fact that the 
practical experience of the uneducated Indian raiyat has determined centuries since 
a means of providing an inexhaustible supply of nitrogen for the soil while 
enlightened European agricultural chemists have only recently begun to see the way. 
It is a common saying in England, ‘‘Wheat after beans or clover’’; the Indian ra/yat 
has similar though not identical experience; he knows that a leguminous green manure 
crop is a very good preparation for sugar-cane (Saccharum officinarum), that gram 
(Cicer arietinum) or ground-nut (Arachis hypogia) are each uncommonly good rotation 
crops with cereals, that tur (Cajanus indicus) a deep-rooted pulse had a decidedly 
ameliorating effect upon the soil fertility and that a second crop of va/ (Dolichos 
lablab) taken on rice (Oryza sativa) land in seasons when the land holds sufficient 
moisture after the cereal is harvested, enriches the soil for the rich crop of the 


following year... 

A rotation in which gram or ground-nut takes a prominent place will to some ex- 
tent ensure that the land under ordinary tillage will remain tolerably clean. The 
successful cultivation of some crops demands that the soil be kept absolutely 
clean. One need not look for a good crop of potatoes (Solanum tuberosum) or 
onions (Allium cepa) or of turmeric (Curcuma longa) or ginger (Zingiber officinale), 
of chillies (Capsicum frutescens) or sugar-cane unless the soil is well stocked with 
manure and Is absolutely clean. The tillage of these and other garden crops is only 


* rding to the Encyclopedia Britannica, . . . 
acer ae Hellriegel and Wilforth determined that certain micro-organisms in 


conbination with leguminous plants obtained nitrogen from the air.’ 
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il iati tematic 
undertaken by-well-to-do cultivators and indicates a due appreciation of sys 


dvanced system of husbandry .. ' 
“papa pe esis irrigated garden crops are systematically rotated. ated 
attention is paid to the rotation of purely dry crops. The reason !s — ‘ 
on dry crop land the practice of mixed cropping prevails and the practice obviates 
to some extent the necessity of other rotation. [TIA, vol. |, p 43-5] 


Fallowing 


The following extract is again from the book of Mollison : 

‘The principle of bare fallowing demands that the soil be rested and at the same 
time be thoroughly cultivated. The practice is not unknown in the [Bombay] 
Presidency. In some ta/ukas of the Branch Collectorate on black cotton soil it is 
systematically practised. The fields so treated are known as vashi/ fields. Fallowing 
is only practised on the more extensive holdings. The occupants can afford to allow 
a certain proportion of their lands to be fallowed every year. Excellent crops of 
cotton are got after a year’s fallow without any manure. Where fallowing its 
systematically practised the holdings are thoroughly clean... 

In the poor uplands of the Konkan and elsewhere in the [Bombay] Presidency 
where the soil becomes worn out by a succession of crops and there is no 
practical present means of making it recover its fertility, sometimes it is allowed 
to lie waste for years. When a certain number of years have elapsed it is 
again brought under cultivation. The land so treated although not fallowed in 
the true sense of the term recovers fertility. The practice is 
confined to districts where the rainfall is heavy. Ordinary fallowing would domore 
harm than good there, because aheavy fall of rain would wash the loosened soil 
from the sloping ground to the lower levels. Whilst the land is lying waste the 
spontaneous growth of grass and scrub jungle not only prevents erosion of existing 
soil, but conserves from waste any soluble matter dissolved from the soils’ mineral 
store. Vegetation existing on the surface feeds on the soluble matter in the soil 
and prevents aserious loss which drainage would undoubtedly otherwise cause. 
Before these lands are again brought under tillage, the scrub growth is cut, laid 
evenly over the surface and burnt, and although the practice may be described as a 
wasteful one, the soil is undoubtedly enriched by the ashes, whilst on account of rest 
it has otherwise recovered sufficient fertility to produce a short rotation of crops 
consisting chiefly of the poorer hill millets.’ [TIA, vol. |, p 41-2} 


The Selection of Seeds : 


It was Voelcker’s view that the Indian cultivators did not follow the practice of 
selection of seeds as meticulously as the European cultivators : 


‘In this respect the Indian Cultivator might well follow the European planter 

for example, in the careful selection of indigo seed.’ [RIA, p 235] 

However, Voelcker also notes that the Indian 
about the selection of seeds : 

‘There are several proverbs, such as one which Mr. Bens 

pointing to the desirability of selecting seed. 


as, 
Cultivators were knowledgeable 


on found current in Kurnool, 
As you give gifts to the deserving, 
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so select seeds for your soil ‘’, runs the proverb, but the practice is different to 
the precept, and seed is not habitually selected. 


Now and again selection of seed is practised to a certain extent. Thus in Rawal- 
pindi Settlement Report, Mr. F.A. Robertson points out that the Arains or Malliars 
are the best cultivators and that they select their maize seed.’ [RIA p 235-6] 


The perspicuity of the Indian farmer in differentiating different kinds of seeds and 
crops has been noted by several authorities. For example, John Kenny in his book 
‘Intensive Farming in India’ [(1912) p iii] states: 


‘To preach dryfarming to men to whom it was a hoary tradition when Englishmen 
used paint instead of clothing did not appear to me the surest way to gain the confi- 
dence of the Kunbi [Indian farmer], nor did | consider it wise to suggest seed 
selection in a land where 4,000 different sorts of paddy are grown in one province 
aie and carefully differentiated according to their qualities and the land suitable 
or them.’ 


Voelcker’s own explanation as to why the Indian cultivator was not in a position 
to select seeds, is the following: 


‘The root of the mischief lies in the system by which the cultivator is not his own 
seed merchant, but is entirely dependent on the baniya mahajan, or similar individual 
of the money-lending class. These men supply the ra/yat with seed, charging 
interest at an exorbitant rate, for they know that he must have seed or else he 
cannot grow hiscrop. The accounts between merchant and cultivator, thus begun 
over seed transactions, are seldom allowed to lapse, and often assume enormous 
proportions, leading to mortgaging of land and other evils.’ [RIA, p 236] 


Storage of grains: 

A. O. Hume notes the following in his book ‘Agricultural Reform in India, [(1879) 

p5.]: 

‘They [Indian peasants] are great adepts in storing grain, and will turn it out of 
rough earthern pits, after 20 years, absolutely uninjured. They know the exact state 
of ripeness to which grain should be allowed to stand in different seasons; in other 
words, under different meteorological conditions, to ensure its Keeping when thus 
stored: and equally the length of time that, under varying atmospheric conditions, it 
should lie upon the open threshing-floor to secure the same object.‘ 


On the excellence of ‘garden’ cultivation : 

41 may fairly say that nothing in the agriculture of Indiaimpressed me so much as the 
excellence of the cultivation carried on by irrigation from wells (‘“garden” land). This 
was not in the case of one or two parts only, but in almost every instance where this 
system of cultivation was adopted. 

Whether it be in the bete/ and plantain gardens of Mahim (Bombay) the market- 
gardening of Meerut (North-West Provinces), the ‘‘garden” land of Coimbatore, in 
Madras, or that of Gujarat and Hoshiarpur in the Punjab, the finest cultivation | have 
seen has almost invariably been that carried on by well irrigation, Here it is that the 
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qreatest care is given, and the greatest economy used : it is for this land that manure 
is most saved, and from it every weed is plucked away as an intruder; here every inch 
is utilized for growing crops—not one crop alone, but often three or four together — 
and to these crops the precious water is dealt out, as it were, by measure. To take a 
single instance—at Mahim, the bete/ plant is watered every sixth day until manure is 
applied to it, and after that every third day until rains come; sugar-cane once every SIx 
days until the rains; plantains similarly, and ginger at intervals of three days only. The 
explanation of this excellence of cultivation as carried on by irrigation from wells is 
found chiefly in the fact that every drop of water has to be raised by the ra/yat’s labour 
and that of his bullocks, and that the well itself has often been built with his own 
money and by his own hands. But! must not dwell on this, except to say in regard 
to this cultivation that | can suggest nothing in it tolimprove ; indeed, the people have 
mastered thoroughly all details of the system. English farmers may well join with me 
and look on in admiration, and it should be the aim of every one interested in agricul- 
tural improvement in India to extend this method of irrigation in every way possible.’ 
[RIA, p73] 


A similar opinion is expressed by Mollison : 


‘Where there exist, and when well or canal irrigation is available garden cultivation 
is started by well-to-do cultivators. The garden lands near to Surat are very fertile 
and the methods of cultivation can hardly be excelled. The crops grown follow each 
other in rapid succession ; ordinarily the landis double cropped each year.’ [TIA, 
Vol. |, p 48] 


Cultivation of cotton, tobacco: 
Voelcker asserts emphatically that : 


‘Cotton like, sugarcane, is a very profitable crop for the ra/yat to grow. The actual 
cultivation of it is thoroughly well understood, and | am not aware of any suggestion 
that can be made for improve ment in this respect.’ [RIA, p 253] 


The above assertion is all the more significant, for, as wealso noted in the intro- 
duction, much of the efforts of British Government towards ‘improving’ Indian agri- 
culture were directed at replacing the indigenous varieties of cotton by the long- 
stapled American variety. On these efforts Voelcker has the following to say : 


‘Many efforts have been made, and even Government legislation has been tried, in 
order to keep pure the finer qualities of cotton, and to prevent the increased growing 
of the coarser native kinds. But all these efforts have failed, and at the present time 
the cultivation of the indigenous varieties is more extensive than ever. The reasons 
are briefly, that the country cotton is a better-yielding variety, it is earlier, and more 
hardly than the long-stapled kinds...” [RIA, p254] 


On the cultivation of tobacco Voelcker states : 


‘So far as the cultivation [of tobacco] goes, | see nothing in which the 


raiyat can improve, for, like other ‘‘garden’’ crops, tobacco is ; 
' one ove 
no trouble is spared.’ [RIA, p 270] r which 
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What was the ‘improvements’ in crops and cultivation during British rule ? 


Having spoken of the excellence of the cultivation, Voelcker notes that 
‘improvement’ is still possible, and the kind of ‘improvement’ he is talking about is 
a further commercialisation of Indian agriculture, which, being the policy of the British 
Government had already made a significant headway: 


‘Yet, thatimprovement is not impossible may be seen in the spread, within 
recent times, of indigo and jute cultivation. the introduction of tea-planting, the 
raising of the potato and other vegetables, the growing of maize, etc. 


The increasing demands of other countries for wheat, oil-seeds, cotton, etc., 
have cxercised an important influence upon the systems of Indian agriculture, 
and whereas the raiyat formerly looked to his field yielding him a crop which would 
provide grain to himself and his family, as well as straw for his cattle, the element 
of export has now entered into his calculations and has marked changes in the 
kinds and extent of the crops grown [emphasis ours].‘ [RIA, p 231] 


Another ‘improvement’ that Voelcker takes note of, has to do with the modern 
European techniques being employed in the notorious indigo plantations: 


‘The cultivation of indigo has been very greatly improved by the European 
planter.. Selection of seed is carefully attended to... imported or ‘improved’ 
implements have an opportunity of being usefully employed in indigo cultivation. 
On the indigo estate or ‘‘concerns’’, as they are called, there is a large area to 
be sown, and it is all important to get this done quickly and just at the right 
time. Hence the indigo planter uses a drill which will sow, not one, but several 
rows at atime, andhe uses a large number of these drills.’ [RIA, p 256] 


9. ECONOMIC AND POLITICAL CONDITIONS 


It is perhaps in this chapter, more so than anywhere else in the whole report of 
Voelcker, that we can clearly perceive the biases and prejudices characteristic of 4 
practitioner of modern Western science as also of a representative of the colonial 
administration. 


When will the agricultural methods ‘improve’? 
‘1f in one part the conditions of living are easy, the agriculture will often be found 
to be lax; whereas, when the struggle for existence is harder, the agricultural 
methods will frequently be more closely attended to.’ [RIA, p 288] 


In a subsection, entitled ‘natural advantages and easy circumstances are not 
conducive to agricultural improvement’, Voelcker argues : 

‘A low rate of assessment is by no means synonymous with prosperous agriculture. 

Of many parts of the Central Provinces it might be said that, were the assessment 

higher, the agriculture would improve, in order to enable the increase to be met. 

Around Damoh the people have been obliged to embank their land sO as to make 

the crops pay. Itis certain that there are many parts where an increased difficulty 
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of living would bring about improved practice of agriculture. It is not where 
population is least dense that the best agriculture is seen, but more frequently in the 
most congested districts, such as those around Benares, Azamgurh, and other parts 
of the North-West Provinces. As the struggle for existence becomes harder, there 
is the inducement to put forth effort to meet its demands, whereas comparative ease 
in circumstances, alight assessment, and a naturally fertile soil, may prevent the 
exercise of energy, and may foster a backward condition of agriculture. Where 
such is the case an improvement can only be expected to come from the disturbance 
which time or pressure of population will make in the easy circumstances which 
exist.’ [RIA, p 293] 


Another defence of the British land revenue policy: 


‘Even were the Government demand for land revenue remitted by one-half, it 
would not result in the production of that which Indian agriculture requires most of 
all, viz., more manure to put on the land. While this need remains unsupplied the 
actual produce of the soil cannot be increased, however low the rent payable by the 
Cultivator may be. Nor can a better system of land tenure directly produce an 
increased yield of asingle bushel per acre, nor can it provide wood to replace 
cowdung, and so set free the latter for its right use upon the land. Improvement in 
tenures, remmission of rent, etc., may make the condition of the cultivating classes 
better, but they will not provide more manure, better cattle, more pasture or better 
seed.’ [RIA, p 288-9] 


In defence of the export of foodgrains : 


Voelcker produces the following (standard) defence of the policies of the Colonial 
administration in response to the criticism that the export of foodgrains, made 
possible by the introduction of railways, was causing famines: 


‘The amount of wheat exported is at present on/y about one percent of the tota/ of 
foodgrains produced, and only one-tenth of the total wheat crop [emphasis ours]. 


Rarlways have, it is true, greatly facilitated export, but they have also done 
service in preventing fluctuation of prices in different parts, whilst their value, in 


time of famine for conveying food to distressed districts can hardly be over. 
estimated.’ [RIA, p 293-4] 


10. Agricultural education and Resesrch 


The story of the Saidapet Farm: 


‘The earliest of all the Experimental Farms was Saidapet, established in 1865 
It is also the one on which the greatest attempts have been made to introduce new 
Practices and new implements to the notice of the Indian Cultivator. The past 
expenditure on the Farm has been considerable, and it has now been finally abandoned 
as an Experimental Station. From 1871 to 1887 it was under the direction of 
Mr. W.R. Robertson, and was supplemented in 1876 by the Starting of an Agricultural 


80 


College. It is not for me here to go into the past history of the Farm, nor to discuss 
at length the steps which have led to its abandonment. It is enough to say, in 
the words ofthe Directors of the Madras Agricultural Departments, “The nit 
attained at the Farm are, so far as the agriculture of the country is concerned 
purely negative ; no attempt is made to connect the one with the other” ifaciaith: 
tedly this failure to bring itself into sufficiently close communication with th 
agriculturists has had much to do with the result... | have already thoroughly endorsed 
the recommendations of the Committee [The Madras Agricultural Committee, 1890] 
as to the necessity of abandoning the attempts to teach the raiyat until more is 
known, through careful enquiry, of what his Practices really are, and the 
conditions under which he pursues them [emphasis ours].‘ [RIA p370, 372] 


e native 


What had the British educational system achieved in general ? 


‘There is very little doubt that the tendency of education in the past has been too 
much in a purely literary direction, and that it has been diverted from, rather than 
turned towards, the staple industry of the country, viz., agriculture. Agriculture is by 
far the most general pursuit, and it is that which contributes the bulk of the Revenues 
of the country. According to the Census Returns of 1881, 72 percent of the whole 
male population engaged in some specific occupation are directly supported by 
Agriculture, and the estimate of the Famine Commissioners was that 90 per cent 
of the rural population live, more or less, by the tillage of the soil. Nevertheless, 
itis found that the tendency of education at the present time is to draw the rising 
generation away from the land, and to give apurely literary training, which ends in 
a young man making his aim the obtaining of a post under Government, or the 
following of the profession, of a ‘’pleader’’ in the courts. Agriculture is not regarded 

~ as aprofession, but too often as a m2dium for deriving an income off the land.’ 
[RIA, p 380]. 


The nature of the agricultural education : 

‘The Poona College of Science] in the agricultural branch, is virtually the Agri- 
cultural College of the [Bombay] Presidency...In looking over the syllabus in agriculture, 
it is clear to m2 that it has been drawn on an English and not on an Indian model, 
Thus, practices such as ‘‘warping of land’ are mentioned; manures such as_ sulphate 
of ammonia, dried blood, soot, and artificial manures, none of which have any place 
in Indian agriculture, are introduced; the requirements of ‘fattening animals’ are 
supposed to be learnt, and this is a country where no fattening of animals whatever is 
carried on. On the other hand, many subjects which have a special interest in Indian 
agriculture are omitted, such as canal and well irrigation, Kankar, oil-cake refuse, gh/, 
etc.’ [RIA, p 390-1] 

‘The student at an Agricultural College will rather take a Government appointment 


worth Rs. 50 a month than devote himself to the management of his farm, or 
superintend that of some one else. There is a general impression that everything pays 


better and is more dignified than farming.’ [RIA, p 380] 
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‘The Madras Agricultural Committee (1890) reported that the results of agricul- 
tural education at the Saidapet College were disappointing, and that the sole object 
of the students joining the College was to obtain employment or promotion in Govern- 
ment service, very few indeed of them subsequently engaging in farming.’ [RIA, 


p 383]. 


Why do the ‘natives’ seek employment in Government service after agricul- 
tural education ? 


Instead of tackling this question by looking at the economic and political conditions 
which restricted the colonial education to a particular class of people, Voelcker presents 
a curious argument based upon his view of the Natives’ attitude to science : 


‘The aim of the [native] students is not to study agriculture for its own sake, but for 
the sake of getting Government employment or preferment. It is of course, unfortu- 
nate that this isso, and especially that it is not merely a tendency, but an almost 
universal rule. | do not think that there is much likelihood of a change, and there- 
fore it is better to provide for things as we find them, and not as they might be 
[emphasis ours]. It will be long, | think, before we shall find among the Natives, 
many workers in pure science who will study it for its own sake. So, too, will it be 
with agriculture.’ [RIA, p. 383] 


What should therefore be done? 


‘If a lower ideal has to be taken, itis nevertheless desirable, to ensure, as far as 
possible, that the training shall be that whichis most likely to be of benefit to the 
men in the spheres which they will subsequently occupy. It would unquestionably 
be well that the men who, later on, become Land Revenue officials, and who in their 
daily work are brought in contact with agricultural conditions and surroundings, should 
get some knowledge of the principles of agriculture during their earlier training. Even 
if they do make the attainment of a University degree the main object, and study 
agriculture in an academic way, it is more likely to be productive of good in the end 
than if they had followed a purely literary course... | do not mean to imply that the 
improvement of Indian agriculture is in any way dependent upon the conferment by 
the Universities of an agricultural degree ; but! do think that, seeing how matters 
mga! Pr granting of a degree would give stimulus to the study of agriculture...’ [RIA 
p. -4). “ 


Voelcker’s keenness of perception was indeed remarkable, as he could clearly s 

ninety years ago, that the Biritish system of education could never produce ar ei 
the farmers, and all that could be aimed for, would be to equip the land rain 
officials* with some knowledge of agriculture. ee 


‘ ’ . . ; C—O 
* or, to-day’s agricultural scientists/managers. 
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IV. POST-SCRIPT 


The question, ‘How to improve Indian Agriculture’, remains as_ relevant 
to-day as it was when Voelcker wrote his report, 90 years ago. However, 
the answer that Voelcker provides, will no doubt, come as a_ great shock for 
most of our present-day scientists. When Voelcker advocates is that first, a 


thorough study be made of our indigenous agriculture, and that for the following 
purpose: 


‘| believe that it will be possible here and there to graft onto Native practice 
the results of Western experience, but the main advance will come from an enq- 
uiry into native agriculture, and from the extension of the better indigenous 
methods to parts where they are not Known or employed... There comes another 
most important branch wherein enquiry is absolutely necessary; this is the ascer- 


taining of requirements of different parts of the country in respect of... the supply 
of water. manure, wood and grazing.’ [RIA, p 296-7] 


Any one talking in this vein, to-day, would surely get branded an ‘obscuran- 
tist’. He could also get accused of being an imperialist agent advocating that 
our people should not acquire the latest, the best. In defence of Voelcker, it 
must be emphasised that he was no less ardent an advocate of modern Western 
science than the most vocal ‘modernisers’ of to-day. Every chapter of Voelcker’s 
report is replete with recommendations (not included in our ‘selection’ of quota- 
tions in Sections II, Ill) that agricultural chemists be appointed to investigate 
this or that, that various scientific officers (Botanists, Entomologists, Agricultural 
Engineers, etc.) should be attached to every Agricultural Department, that ‘scien- 
tific’ agricultural education should be provided on a large scale if possible, etc. 
Even his call for a thorough enquiry into ‘Native’ agriculture is merely asking 
that our agriculture be looked into from the perspective of modern science, and 
nothing more than that. 


Then it does appear strange that Voelcker should still insist that Indian agriculture 
was not backward or primitive*, but was actually excellent in several aspects. In_ this 
context, we should remember that Voelcker’s survey of Indian agriculture was among the 
earliest of its kind, done at the behest of the British Government. His report was not 
meant for the Indian farm2r, or even the educated Indian (who was, in any case, \-not 
concerned about agriculture, unless he happened to be a land revenue official) ; It was a 
report prepared to advise the British Government as to how Indian aanculiue oe be 
‘improved’ so as to suit its interests. There Is no doubt that Voelcker tepresented the 
imperialist interests. But, writing in the 1890's on agriculture, the main imperialist ie 
rest that Voelcker could see was land revenue, which happens to be tied to hig a 
productivity. For example, as we noted in Section I11. 4 (on Forests), a or ea te 
that the Forest Department should stop reserving all forests solely for tim ak provide 
firewood to the cultivators, Voelcker takes great care to explain that a a acuta 
would compensate the loss in forest revenue by an increase In agricultural productivity 


* which is the view of all the modern scientists, to-day, of our indigenous agriculture. 
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and hence in the land revenue. Much of Voelcker’s views on traditional agriculture are 
shaped by his concentration on the land revenue and, inter alia, the agricultural produc- 
tivity. 

It is much more important to realise that Voelcker was writing at a time when 
modern science had not yet come out fully prepared with its mass-produced packages 
to replace the various traditional inputs in agriculture. Of course, the situation was 
changing fast. Whereas Voelcker seriously argued that the artificial manures or the 
so called ‘improved’ implements were not suited for Indian agriculture, it was only a 
matter of few decades before all scientists becam2 unanimous that what Indian agri- 
culture needed most was ‘better’ manure, ‘better’ implements, ‘better’ seeds, etc. 
where the ‘better’, of course, was to be gotten from the West. How this came 
about, and how the present-day policy of going in for Green Revolution technology 
is alogical culmination of such views, is very much a matter for an independent 
study. Here, we shall only indicate how, in a rather short period, all the basic 
recommendations (basic as we see them) made by Voelcker were completely under- 


mined. 

The famous Royal Commission on Agriculture in India of 1926, provides the 
clearest case in point. The Commission, in its report (1928), paid glowing tributes 
to Voelcker’s report: 

‘Although thirty-five years have elapsed since this work was written, the ability 
which Dr. Voelcker displayed in his comprehensive survey of the agricultural condi- 
tions of India, in his analysis of problems they present and in his recommendations 
for their solution, still renders it a book of the utmost value to all students of 
agriculture in India.’ 


Now, let us first examine what was the stand taken by the Commission on the 
question of manures. To start with, it clearly acknowledged the problem faced by the 
cultivators, much in the same way Voelcker had done thirty-five years earlier: 


‘Much of the farmyard manure available is burnt as fuel whilst a large quantity of 
combined nitrogen is exported in the form of oil-seeds, food and other grains 
and animal products such as hides and bones.’ 


The Commission went on to add that the above loss was noway compensated by 
the import of nitrogenous fertilisers which had (then) recently begun and stood at 
a paltry amount of 4724 tons in 1925-26. But then, the Commission came up with 
the following foo/-proof argument to show why it would not help at all even if 
farmers were provided the much-needed firewood for fuel: 


‘The view is generally heid that it is the absence of a sufficient supply of firewood 
which, over large parts of India, compels the burning of cow-dung as fuel. But it 
must be recognised that there is often a definite preference for this form of f | } 
its slow burning character is regarded as making it specially suitable to the ‘i of 
the Indian housewife. Thus we are informed that, in Burma, immigrant ieee: 


from India persist in usin 
; , g Ccowdung as a fuel, although 
firewood is available.’ : an abundant supply of 


84 


The Commission also managed to conclude that: 


‘Neither an export tax on oil-seeds or oil-cakes nor a prohibition of such export, 
can be justified...... 


Neither an export tax on bones, bone meal or fish manures, nor the total 
Prohibition of such exports can be justified.’ 


Given all this, what else could be done except to call for massive imports of 
artificial fertilisers, ‘the adoption of which has received powerful support’? The 
Commission also went on to suggest: ‘It would assist in Popularising the use of 
[artificial] fertilisers if the railway rates on them were reduced’. Indeed the Commission 
had ‘arrived’ at a solution way off from what Voelcker had suggested—making fire- 
wood available to the Cultivators so that they could be free to employ cattle-manure. 


The same is the Story regarding the agricultural implements. The Commission’s 
main pre-occupation was, how mass-produced implements could be introduced in 
Indian agriculture ona large scale. Here, it expressed its dis-satisfaction with even 
those sporadic attempts by the various Agricultural Departments to improve on the 
indigenous implements, and declared: 


‘We are informed by one large firm of manufacturers in England that, of the 350 
types of ploughs that they were making, mass-production had only proved possible 
with a dozen types and that this was the experience of the trade asa whole. It will 
however, be obvious that notwithstanding the great diversity of local conditions, a 
country such as India, in which the total number of ploughs is about 25 millions 
presents great possibilities of advance in this respect.’ 


And this lead to the policy suggestion: 

‘The aim of the Agricultural Departments should be the evolution of a_ small 
number of types of implements and machinery suitable for a wide range of conditions 
and suitable for mass production... Railway freight rates on agricultural machinery 
and implements should be reexamined and, where possible, concessions should be 
given.’ 

We shall not go into a discussion of how the various other recommendations by 
Voelcker were undermined ina rather short period, except to note what happened to 
the repeated and emphatic pleas made by Voelcker that the first and foremost task was 
to make a study of Indian agriculture. This we can see for ourselves to-day, thirty-five 
years after independence, with so many Agricultural Universities and ; Research 
Institutes sprawling all around the country. All our libraries are stacked with books 
on agriculture, in all the Indian languages and, of course, English. But it would indeed 
be a miracle to locate a single book on traditional agriculture amidst this ocean—this in 


acountry with thousands of years of flourishing agriculture! But who needs to look 
at traditional agriculture in this post-Green Revolution era, when we have already 


solved our food problems! 
Finally, we should mention that what we have written based on Voelcker's report, 


ici j than fifty years ago. In their standard work, 
Was anticipated, in some sense, more 
‘Indian Economics’ (first published in 1921), Jathar and Beri caution the innocent and 
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unwary against attempts such as ours—taking Voelcker’s work out of its ‘context’ and 
interpreting it, the way we have done. Here is what they say [cited from pp. 212-213 
of the 8th Edition (1947)): 


‘Dr. Voelcker, Consulting Chemist to the Royal Agricultural Society, who was 
sent out in 1889 to report on the agricultural practice in India from the modern 
scientific point of view, has borne admiring testimony to the careful husbandry 
“combined with hard labour, perseverance and fertility of resource’’ of the Indian 
agriculturist. Opinions of this kind bearing the imprimatur of high scientific authority 
must be respected and should leave usin no doubt as to the excellence which 
Indian farming is capable of attaining under favourable conditions. But we must 
not allow such laudatory remarks, torn out of their context and mainly intended to 
correct extreme views in the opposite direction, to lull us into a false sense of security. 
If the average cultivator in India had been as efficient and go-ahead as the unwary 
may be led to imagine from encomiums such as that of Dr. Voelcker, the rural problem 
in India would have been much simpler that it is...... We must admit that, generally 
speaking, the Indian peasant is lacking in originality and initiative and is too much 
wedded to traditional methods and practices, many of which are wasteful and 
unscientific. Also, he is steeped up to the lips in superstitions and prejudices, 
which in their totality are a serious drag on his economic progress. The dead 
weight of his inertia, apathy and conservatism is an obstacle in the way of every 
reform proposed for alleviating his condition.... 


Well, this being all standard stuff, do we need to go on with the quotation any 
further? 


—Madras Group 
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GREEN REVOLUTION : A HISTORICAL PERSPECTIVE 


1. HISTORICAL BACKGROUND 


The history of modern agriculture in India begins in 1757. In that fateful year, 
the Indians lost the Battle of Plassey to the East India Company of the British 
soldier-traders. As aconsequence of the defeat, the revenue rights of one district 
in Bengal—the 24-Pragannahs—had to be ceded to the Company. The foothold 
thus gained by the Britishers in the civil and revenue administration of India 
expanded rapidly. By 1765, large territories of India, particularly in the provinces 
of Bengal, Bihar and Orissa, had come under the control of the Company—and 
agriculture in India had become subject to the British administration and its 
modernising influences. 


Pre-British period 


Before this conquest, agriculture in India was a traditional way of life. It was 
no mere economic activity. In the autonomous Indian villages agriculture was the 
basic life-activity of the people.* Its major function, if an integrated life activity 
can at all be analysed in terms of functions, was to fulfil their life-needs. The 
needs of the Government, of the market, of the industry were all secondary to 
that major function. 


_ This independence of the traditional agriculture from external political or econo- 
mic control was achieved through a social organization that left the village largely 
autonomous. The obligation of the village to the external political authority was 
limited to the payment of a small proportion of the produce as revenue. On the 
basis of the revenue records of those times Dharampal (quoted in Claude Alvares, 
1979, p. 174-5) estimates that the proportion of the produce payable to the 
external authority around 1750 was as small as 5 percent. At the time of Jehangir 
this proportion was even smaller—about 4 percent. Having met this obligation the 
village was free to organize its own political and economic affairs. In these affairs 
the village was so autonomous that who actually ruled at the centre was not of much 
concern to the villagers. Marx (1853a) quotes an official report of the House of 
Commons to the effect that: 


‘...The inhabitants [of the village] gave themselves no trouble about the breaking 
up and division of kingdoms; while the village remains entire, they care not to what 
power it is transfered, or to what sovereign it devolves; its internal economy 


remains unchanged...’ 


Bee 
* An early British observer of Indian agriculture, Col. Alexander NaS ick ie 
following about agriculture in Malabar in 1820: ‘In siglo e “ Selb _ a 
Husbandry seems as ancient as their History. It Is the ea hi pil ite aie 
inhabitants. It is endeared to them by their mode of life, or ii wubieet 4 
ich they possess in the soil. It is a theme for their writers ; itis s a i 
which they delight to converse and with which all ranks profess to be acquainted... 


(Walker, 1820), 
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Within the autonomous village, the cultivator was quite independent. According 
to the estimates quoted earlier, the cultivator paid perhaps another 25 percent of his 
produce towards various heads of revenue. A large part of this 25 percent however, 
went towards financing the religious, cultural, educational and economic activities of 
the village. This share of the produce was in fact, often paid by the cultivator directly 
to the individuals or institutions responsible for the above-mentioned activities. The 
political aristocracy and the militia ended up receiving only 1.5 and 6.0 per cent respec- 
tively of the gross produce. Having received its share of the produce the aristocracy 
had no more rights on the land; in particular it had no right to separate the cultivator 
from his piece of land. Land was not the private property of the aristocracy—a concept 
yet to arrive in India! 


The political-economic independence of the village and the cultivator was further 
secured through the independence of the village from external industrial and market 
influences. This independence does not mean that in the pre-British India there was no 
industry or no trade. In fact for the first hundred years of British contact with India the 
British traders dealt only in the manufactured goods of India. Upto 1757, they had to 
actually import silver and gold into India to be able to buy the Indian manufactures —the 
Britain of that time had no manufactures to exchange with India (Claude Alvares, 1976). 
Even in 1840, Montgomery Martin, an early historian of the British Empire could insist 
before a parliamentary enquiry that, ‘| do not agree that India is an agricultural country, 


India is as much a manufacturing country as agricultural;... her manufactures of various 
descriptions have existed for ages, and have never been able to be competed with any 
nation wherever fair play has been given to them...... ‘ (Dutt R. P., 1940, p 129-30). 


Yet this vast manufacturing activity did not interfere with the autonomy of the village 
and the agriculturist. In fact this manufacturing activity was closely coordinated with 
agriculture. Textile manufacture, the most important industrial activity of pre-British 
India, was carried out almost entirely by the agriculturists in their free time. This 
close coordination between agriculture and manufacture, this ‘domestic union of 
agricultural and manufacturing pursuits’, was in fact, as Marx (1853a) noted, the 
pivot of the village system. It was this union that ensured the autonomy Bt the 
village, by making agriculture free of the demands of an_ external industry or 
market. That is why the spinning wheel (charkha) and the handloom—the basic 
tools of this union—became the symbols of the traditional Indian civilization of 
independent cultivators and autonomous villages, for both Gandhi and Marx.* 


Whatever the differing perceptions of Gandhi and Marx about the historical rol 
of the pre-British Indian civilization, for both of them its essential picture = 
same. For both of them it was the civilization of independent agricul iaiieeeeaeae f ; | 
as autonomous villages—cultivating the/r land to fulfil their needs. These wah 
mous villages organized their own economic and political institutio Ss Prolene 
the manufacturing activities. No external Government, no external PRE Es sn rae 


* For Gandhi, these were also the symbols of a resurgent 


made free again through the independence of its a India, of an India 


griculture and its villages. 
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dictated what they may or may not do or produce. Such was the independent agricul- 
ture that moved into British hands through the events following the defeat of 1757*. 
British period 

The Britishers had no use for this Indian concept of agriculture as an autonomous 
way of life. In their eyes, the agriculture on which they acquired control was nothing 
but a source of revenue. And they set about the task of collecting more and more 
revenue with great zeal. R.P. Dutt (1940) records that, ‘In the last year of administ- 
ration of the last Indian ruler of Bengal, in 1764-65, the land revenue realized was 
£8,17,000. In the first year of the Company's administration, in 1765-66, the land 
revenue realised in Bengal was £ 1,470,000. By 1771-2, it was £ 2,348,000, and 
by 1775-6 it was £ 2,818,000. When Lord Cornwallis fixed the permanent settlement 
in 1793, he fixed it £ 3,400,000.’ (p. 114). With more and more money flowing into 
the British hands the village and the producer were left with precious little to feed 
themselves and maintain the various village institutions that catered to their needs. 
According to Dharampal’s estimates, whereas around 1750, for every 1000 units of 
produce the producer paid 300 as revenue, only 50 of which went out to the central 
authority, the rest remaining within the village; by 1830, he had to give away 650 
units as revenue, 590 of which went straight to the central authority. As a result of 
this level of revenue callection the cultivators and the villagers both were destroyed. 
But that was of little concern to the Britishers as long as the agriculture kept on 
performing its new function of filling the British coffers. How far agriculture lost 
its previous position of being the provider of the life-needs of the people, and became 
merely the source of British wealth is tellingly brought out by the communication 
sent by Warren Hastings to the Court of Directors of the Company, on Nov. 3,1772, 
a year after the great famine in Bengal that killed perhaps 10 million people. Warren 


Hastings reports : 


“Notwithstanding the loss of at least one-third of the inhabitants of the province, 
and the consequent decrease of the cultivation, the net collections of the year 
1771 exceeded even those of 1768.... It was naturally to be expected that the 
diminution of revenve should have kept an equal pace with the other consequences 
of so great a calamity. That it did not was owing to its being violently kept up to 


its former standard.’’ (Dutt 1940, p.115). 


* Before we move onto the British phase of Indian agriculture, we wish to undo one 
prevalent misconception—that these decentralized village communities tt 
technically inefficient. All available accounts of those times inte gil t : 
independent cultivators had achieved almost complete perfection in ne ee 
agriculture’ producing ‘the most abundant crops, the corn standing aie 4 on : 
ground as the land could well bear it’ (Walker 1820) ; the hai ide sine 
facturers were able to produce the finest specimens of not only ita fe : u ily 
of steel; the village institutions Lihat be esa. as aod Rae -. atte 2 
Sia aE oon cr -aiatttreughout « oh tritories, in which there is not at 
hardly a village, great or small throughout our te edt) Sahl gia 

school,... there is hardly a cultivator or a petty tr wh 1 
Sornpeeatit to keep his own accounts with a degree of accuracy... adage 
tralized civilization was able to produce medical i elbe “rtd allie 

i hers and artists of the highest order. For further details on is 
Perio TAdia civilization, see, Dharampal (1971), Claude Alvares (1976), Dutt 


R. P. (1940), Dutt R. C. (1970). " 


The independent cultivator of yester-years, who cultivated his land to fulfil his 
needs, now had become atool to produce revenues that would fuel the Industrial 
Revolution of England*. He would eat only after the demands of: that Revolution 
were met. Andif after meeting those demands, nothing was left to eat, he may as 
well have died, as many of them did. He was no more important in himself. Latin 
American and African Civilizations had previously been sacrificedto prepare for this 
great event in ‘human’ history. Now it was the turn of the Indian Civilization to come 
forward and be carried to the alter. 


This change of view of agriculture froma source of life in India to source of 
‘progress’ in England brought in its wake untold misery. Irrigation works fell into 
dilapidation. Vast tracts of cultivable land decayed into a state of jungle. Industry got 
uprooted. Education got destroyed. All philosophical, scientific and literary activity came 
to a standstill. People died and the culture stagnated. The story of that early plunder by 
the Britishers and the consequent misery or India is well documented, though not 
so well known amongst the educated Indians**. We shall not repeat that story 
here. It should be remembered that the important point about that sad chapter of 
Indian history is not the immediate destruction and misery of that period. There had 
been plunderers before, and perhaps they had spread an equal amount of misery***. 
Such open plunder could not last long. The Britishers themselves soon realized 
that the type of destruction let loose by their early administrators in India was likely 
to kill the goose that laid golden eggs. Therefore, some semblance of order had 
to be restored. Cultivation was to reappear in the areas which had reverted to the 
jungle. Some irrigation facilities were to be provided. Some of the industrial 
activity, all of which had been moved from the villages to the cities of Lancashire 
and Manchester in the early British phase, was to return to the Indian cities. Some 
education was to get reorganized, though only according to the patterns dictated by 
Macaulay—only to produce some lackeys, ‘Indian in blood and colour, but English- 
men in tastes, in opinions, in morals and in intellect’. Even some philosophical, 
scientific and literary activities were to restart, though in the English mould. But, 
and this is the important point about that phase of Indian history, India was 
never to be the same again. The villages and the agriculturists living there were 
never to become autonomous again. Never again would there be independent 


* The revenues extracted from India after the Batt 
S| ; e of Plassey have been j 
to be of critical importance in setting in motion the Industrial Revolution,” Ey wang 
observers. For details and references to some of the authors who have co ! ‘ 
upon it, see R. P. Dutt (1940), p. 116-119. onunemed 


** Both Dutt R. P. (1940) and Dutt R.C (1970) gi 
_C. give a detailed account of thi 
truction. These books al i i ; nt of this des- 
ohifts Seta so contain detailed references to the historical accounts 


Though, there seems to be an im itati 

, ther portant qualitative difference b 

rers that visited India before, and the Britishers. The oatlie reatae ae 
notorious Ghazani, looted the surplus accumulated in temples and with th yes 
cracy, leaving the life in the villages more or less unaffected. The legalized plunder 


by Hastings etc., and their ho 
village. rdes, on the other hand, ravaged every hut in every 


KK 
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cultivators, cultivating the/r land to fulfil their needs. Those needs would always be 
subservient to the needs of the State, the industry andthe market - all of which were 
now severed from agriculture. Agriculture was never again tobecome a way of 
life. It had become a mere economic activity. It had been finally ‘modernised’. 


The major instrument of this modernisation, besides the naked force used by 
the early Britishers, was the system of landlordship introduced into India for the 
first time. Independent cultivators, Cultivating their own piece of land, were not likely 
to put external economic needs before their need to eat and clothe. A landlord, 
however, assured of his personal well-being, could be relied upon to produce and 
sell what the industry or the state needed. He could be relied upon to respond to 
the market. He could be relied upon to divert good foodgrain land to opium, indigo 
and soon, while famines stalked the country. By making agriculture responsive to 
the market and the state the landlord became the modernising force. Thus, Marx 
counted landlordism as one of the few regenerative forces introduced intoIndia by the 
Britishers. ‘The Zamindari and ryotwari themselves’, declared Marx (1853b) while 
listing the regenerative forces, ‘abominable as they are, invoive two distinct forms of 
private property in land-the great desideratum of Asiatic Society’. Independent culti- 
vators used to grow what they needed to live, rather than producing what was needed 
to ‘progress’. They required the concept of private property in land, personified in 
the landlord, to teach them that it is more important to progress, to industrialize, than 
to eat and clothe. The Britishers provided them with the landlord. And ‘modernised’ 
them. 

How succesful were the Britishers in modernising Indian agriculture—in making it 
responsive to the needs of the industry and the vicissitudes of the market —can be gauged 
from the crop output data of the last fifty years of the British rule. The Central 
Government had started publishing such data by the late nineteenth century. The period 
before the first World War was marked by a favourable world market in all export 
crops, and expansion in the domestic manufacturing capacity in textile and jute. 
Consequently we find Indian agriculture flourishing in this period —agricultural ae 
put rising at a rate faster than the growth of population. It is perhaps one of the iE 
periods in British Indian agriculture, with per capita food availability Vee ue 
540 gms per day throughout this period inspite of substantial exports of rice n aie 
Then came World War I, followed by the Great Economic Depression, any F A i 
War II. Export markets contracted. Prices of agricultural products crashed*. An Hi ie 

iculture took a nose-dive. While non-foodgrain production merely stagnate , the 
ersrair production started showing a declining trend even when population was 


Per capita food availability for the quinquennium ending 1946 was down to 


rising. Interestingly the only crop that showed 


417 gms per day inspite of some imports. | 
ice i July 1914=100) which stood at 

mt The Pea era ea, Poon and Ta by 1929 and touched the rock 
BaRems f 87 points in 1933. Indices of cereals, pulses and oilseeds in 1933 stood 
ae 474 respectively, (Vera Anstey, 1949; quoted from NCAR, 1976; 
ee en 128 Later with the outbreak of the Second World War, food ees 
a Sing general scarcity (NCAR _ stands for the Report of the Nationa 


Commission on Agriculture, 1976). 
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expansion in this period was sugarcane which was granted protection by imposing new 
tariffs on import. While famine was on the horizon, the area under this commercially 
favoured crop actually increased by about 40 per cent between 1930-31 and 1938-39.* 


Thus, in this fifty year period we see the agriculture going up or down with the 
worldwide economic forces. These forces, and not the needs of the people decided 
how much of what the Indian agriculture would produce. Economics had won, life 


had failed. 


Post-Independence phase 

As noted above, independence came to India at atime when agriculture was 
passing through a particularly bad phase. Bengal had just passed fhrough a major 
famine. Per capita food availability was dangerously low (417 gms/day in 1946). Rural 
indebtedness had been increasing alarmingly - according to the Central Banking Enquiry 
Committee, rural indebtedness had nearly doubled between 1929 and 1936. 
Cultivators were finding difficulties meeting their fixed liabilities such as rent, land. 
revenue, etc. Many agriculturists were turning into landless labourers (NCAR, Vol. 1, 
p. 199). Partition of the country worsened the situation further, and the country was 
facing an acute shortage of both the commercial crops and the food crops (NCAR, 
Vol. 1, p. 219). Something needed to be done immediately to improve agriculture. 


An obvious line of action was to concentrate on improving irrigation facilities 
that had been severely depleted with partition (only 19.7% of the net sown area within 
the Indian Union was irrigated), and to take steps to put the cultivators back on the 
land and reduce rural indebtedness through land reforms. Some sort of land reforms 
had in fact become a political necessity, given the aspirations that people associated 
with independence. Action on both these fronts was _ started immediately after 
independence. Between 1947-48 and 1949-50 the net irrigated area increased from 
18.9 Mha to 20.2 Mha-most of the increase coming from increase in the area 
irrigated by wells and other minor sources (NCAR, Vol. 1, p. 221). Irrigation 
facilities kept on increasing at roughly the same pace—achieving an annual rate of 
increase Of 0.67 Mha of gross irrigated area for the period 1950-51 to 1968-69 
(NCAR, Vol. V, p. 43). Land reforms were initiated by most states by 1950 These 
envisaged abolition of Zemindari, security of tenure for tenant cultivators and 
fixation of reasonable rents; later some ceilings on land holdings were al 
introduced. Though carried out in a half-hearted manner, these land reform ingles 
continued to provide some reli ulti sri ifti 
cone p lief to the cultivators right through the fifties and early 


Agricultural production responded well to the restoration of some just order in 
land relations and to the slowly increasing irrigation facilities. Aggregate crop-output 
during the fifties kept on increasing at a rate faster than the Population growth Bah 


the area under crops and the yield 
he per hectare of almost 
rising trend. mea oP. Sia 


* For information regarditid dhie weviod cf iiilinimannaa: omen — —————— 
Also see NCAR, 1976, Vol. 1. ch 3) ua” aariculture see, George Blyn (1966). 
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However, Independent India also wanted to 
And for the modernising industrialising India, 
Output should increase. It was also important that agricultural production should 
respond to the needs of the market. In Particular, it was important that food should 
come to the market for sale. Because, as the NCAR (Vol. Il, p. 14) noted, ‘The entire 
industrial sector depends heavily on the supply of food from the agricultural sector. 
Since a sizeable part of the wages of the industrial worker is spent on food items, a 
Sustained supply of food from agricultural sector is a necessary condition for Stability 


in market arrivals despite higher production‘ (NCAR, Vol. 1, p. 188)*. It may be 
that part of the reason for this Phenomenon was ‘speculative holding of stocks by the 
grain trade’. But that does not seem to be the only cause, since various experiments 
of introducing control in the food trade did not help matters and the urban industrialized 
_ sector had to be fed with increasing imports till mid-sixties. It seems more probable 
that the general improvement in the land relations and irrigation which were the causes 
of the increased production also improved the lot of the cultivators —and they simply 
ate more. This is what is likely to happen in a situation where the average per capita 
availability of food was low (around 460gm in 1960-61) anda large proportion of 
rural population (around 40% in 1960-61 according to Dandekar and Rath T3717) 
had insufficient purchasing power to buy the bare minimum of 2,250 calories of 
food perday. Any increase in production achieved over a wide Production base 
under such circumstances is not likely to reach the market. This tendency was 
further encouraged by the fact that agricultural production in the fifties and early 
sixties was by and large independent of inputs from outside the agricultural sector. 
As the NCA noticed, production depended largely on the amount of labour the culti- 
vator was able or prepared to put in. All inputs were farm produced (Vol. Il, p 9). 
So the agriculture was becoming independent of the urban Sector both on the input 
side and the output side. To the extent it was being freed from the yoke of landlordism 
it was Once again showing traditional characters of being self-sufficient—the charac- 
teristics that the Britishers suppressed precisely through landlordism. 

Thus resulted the dilemma of increased production and declining market arrivals 
along with increasing independence of the agricultural Sector from the urban sector. 
The Indian planners saw the solution—in making the areas which were already surplus 
in food, more surplus. The idea was to concentrate resources in those areas that were 
already well-endowed. Such areas being already surplus would have no alternative 
but to bring their extra production to the market and transfer it to the industrial sector, 
In this scheme there was no danger of the producers consuming the increased Produce 
as was bound to happen when the resources were allowed to flow to the deficit cae 
This line of approach in fact was introduced into Indian agricultural eto poate’ 
early. ‘Instead of spreading the efforts thin all over tha.country it was decided in 
1950-51 to concentrate such efforts in compact areas called ‘intensive cultivation areas 


i ae Ries 6! ht a >. 


* emphasis added. 
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which possessed assured water supply and fertile soils’ (NCAR, Vol.1, p. 143). In 


1959, ‘the Agricultural Production Team of the Ford Foundatlon recommended the 
intensive approach anew’, (ibid, p. 149). And with the visible failure in the Second 
Plan to get the food to the market inspite of increasing production, a new Intensive 
Agricultural District Programme (IADP) was launched in the closing years of the 
Second Plan. The expressed objective of the programme was to concentrate resources 
and efforts in specially endowed areas to achieve a quick break-through in production. 
The programme was expanded in 1964 under the name of Intensive Agriclitural Area 
Programme (IAAP) to cover more of the well-endowed areas. All along, it was made 
sure that only areas with adequate production potential in terms of assured water and 
infrastructural facilities be chosen, and that emphasis be directed towards profitability 


at the farm level. 


The ostensible argument in favour of these ‘intensive’ approaches was that resources 
spread thin over a large area are lost leaving no appreciable effect on production: that 
only a package of practices involving concentrated doses of resourses could be 
technologically effective ; and that increased production achieved in these areas with 
improved practices would have a ‘demonstration’ effect in other areas. The latter 
argument obviously had no weight—there were just not sufficient resources to spread 
such ‘intensive’ practices elsewhere —especially in areas which were to begin with not 
‘well endowed’. As for the other argument of technological efficacy of an intensive 
package the fact is that there were no agricultural technologies in use that could absorb 
and respond to intensive doses of resources*. 


Traditional technologies, evolved in a more egalitarian context, evolved in a context 
where the food needs of cultivators were more important than the needs of surpluses 
to support ‘progress’, were just not capable of absorbing more than their due share 
of resources. And within that context, there was little that the experts of the Ford 
Foundation could teach the Indian farmers by way of possible improve 
Long back in 1889, Dr. J. A. Voelcker, deputed by the Secretary of State f isdie 
to advise on the application of agricultural chemistry to Indian i ye 
noted this perfection. He reported that: Ba ee 


‘...it must be remembered that the i i 
natives of India were cultivat 
ors of 
al before those in England were. It is not likely, therefore ela 
ate should be capable of much improvement. What does however ‘vst 
rom growing larger crops is the limited facilities to which they have 


access, such as the supply of wate : R 
p. 52). y r and manure...‘ (quoted in Alvares, 1979, 


. ’ 


* It should be noted that the thrust of the IADP and IAAP 


‘ 


ae not on introduction of 
Of resources like irrigation, 
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attempt was a complete failure. According to NCAR (Vol. 1, p. 411) rice yields in 
the 12 rice districts and wheat yields in the 4 wheat districts under the IADP 
averaged only 13.3 quintals and 13.5 quintals per hectare compared to the pre-package 
average of 12.4 and 10.2 quintals. As against these marginal increases in yields, 
the added costs of the recommended packages were equivalent to 10 quintals of 
wheat on the average, and 10 to 12.4 quintals of paddy for most of the districts. 
The efficiency of the package for other crops was even worse.* 


Thus the intensive package approach to agricultural development being tried 
Out in India since the fifties had really nothing to do with technological efficacy. 
The policy infact only expressed a political wish for a technology that would 
respond to these measures—a technology that would allow the concentration of 
resources and production in a few compact already surplus areas. The policy was 
asking for a technology that would achieve technologically what was achieved by 
the Britishers politically through the landlords—namaly, responsiveness of agricul- 
ture to the needs of the industry and the market in preference to the life-needs of 
the cultivators. In other words, the developments sought for in the agricultural 
sector was not one that will primarily meet the needs of the rural population, but 
one that will provide the resources and capital needed for the industrialisation 
taking place in the urban centres. What was needed was to break the independence 
of the rural sector and bring it into increasing dependence on the urban sector: 
make it enter into increasing exchange relations with the latter—the terms of exchange 
being manipulated to be so unequal as to enable the urban sector to extract the 
maximum possible surplus from the rural sector. Thus, the need was for a certain techno- 
logy to be introduced into the agricultural sector that would bring about such a trans- 
formation. No such technology was available at the time the intensive approach policy 
was being formulated and implemented. By mid-sixties, however, sucha _ technology 
became available in the form of new ‘miracle seeds’ that had proved successful in Mexico. 
These seeds were genetically selected to absorb huge doses of chemical fertilizers. Since 
these seeds had not evolved under natural conditions, they were susceptible to a number 
of pests and pathogens and needed to be grown under the protective cover of pesti- 


The new seeds also required new sophisticated practices for irrigation, tillage 
It would make the policy of 


At the same time it 


cides. 
etc. This was just the ideal technology to fit the bill. 
concentration of resources economically and technologically viable. | 
would make the agriculture critically dependant on industrial inputs like chemical oe 
zers and pesticides, and make the cultivator dependeet upon Hodbeesiek expert for Ae 
knowledge of the correct agricultural practices, thus removing the dangerous tendency 
of self-sufficiency in the agriculture sector for good. This technology, being sO expensive 
could not possibly be extended over the whole country. But that did not Sages 
All that was required was to make the surplus areas a little more surplus, eal: at the 
urban-industrial sector would be assured of its requirements. Mee hae et 
snag. Acceptance of this technology would involve import of large amoun toe em 
and pesticides, for India did not produce these. In the initial stages even 


1 EARLE A LAE INL E! Sit ETE 
* D.K. Desai (1969) and Dorris D. Brown (1971) have analysed the [ADP programmes 
in detail. 
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have to be imported. Providentially, there was a widespread failure of monsoon in 1965 
and 1966 in India, as well as over the rest of South Asia and South East Asia. This 
failure led to the spectre of a major famine—foreign experts predicted doom, some of 
them suggesting the possibility of one million starvation deaths in Bihar alone (NCAR, 
Vol. 1, p27; Speech of the Chairman, NCAR, Shri C. Subramanian). This situation 
removed all hesitation about accepting the new seeds even if it involved massive imports. 
The ever helpful attitude of the Ford Foundation and the Rockefeller Foundation further 
encouraged the acceptance of the new technology. Andin 1966-67 the New strategy 
of Agricultural Developmect, with the programme of introducing the new technology, 
mainly in the areas covered by I|ADP and IAAP was launched. Similar programmes were 
adopted in all of South and South East Asia at around the same time. The programme 
was declared an immediate success. This success is what came to be known as the 
Green Revolution. Inthe following we wish to look at this “success story‘ in some 
detail. 

We have given such a long historical introduction to this analysis of Green Revolu- 
tion, because we feel that, without an appreciation of the continuous conflict of ‘tradition’ 
versus ‘modernity’ in Indian agriculture since the arrival of the Britishers, it is not possible 
to assess the merits of this revolution. Without knowing this historical urge for moder- 
nity in agriculture—for making agriculture responsive to the needs external to the life- 
needs of the cultivator—it is impossible to see how this event which did not increase the 
aggregate rates of growth of agricultural output, did not decrease import-dependence of 
agriculture, did not enhance per capita availability of food, came to be termed a _ Revolu- 
tion. 


il. GREEN REVOLUTION—SALIENT FEATURES 


The new technology of the ‘miracle seeds‘ and associated practices was indeed 
successful in generating high yields, wherever sufficient resources to effectively 
implement it could be mobilised. For some especially endowed areas, the increase in 
yield could even be justifiably charactarised as revolutionary. This was amply borne 
out by a number of studies carried out to make a scientifc evalution of the response 
of different crops in different areas under the High Yielding Varieties (HYV) Pro- 
gramme*. However, our purpose in this article is not an evaluation of the Green 


* This was how the programme to introduce new technology in i 
areas was officially styled. The programme was MOnItCTOA bye Seen 
Evaluation Organisation of the Planning Commission during 1967-69. The relevant 
results on the yields of different crops in different areas under the HYVP 
have been gleaned from the various PEO evaluation studies and summarised in 
Appendix 4.2 of NCAR, Vol 1, by the National Commission on Agriculture. | 
Appendix 4.3 of NCAR, Vol 1, asummary of a study on the relative ensiianee 
returns from HYV and local varieties carried out by the Agro-economic Res ‘s 
Centres at various locations in the country in 1968-69 and published b "ha 
faehda (1972), is also available. From these studies it can be said that HYV wheat 
pte rather well in almost all areas. The main kharif crop of rice. however satis 
ni i Stan almost no response to HYV cultivation. This ‘incidentally was 
: € monsoon rice Crop all over South and South East Asia. The studie 
also show a wide variation in the response to HYV from area to area. rp 
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Revolution technology asa breakthrough in the ‘science of agriculture’. We want to 
evaluate the Green Revolution as an event inthe growth of Indian Agriculture. These 
two ways of looking at this new technology can give quite different results. For an 
evaluation of the Green Revolution as an event in the history of growth of Indian 
agriculture, itis not sufficient to assess the success of a few crops in certain loca- 


lised areas. What we need to look at is the aggregate response of Indian Agriculture 
to the event of Green Revolution. 


Aggregate rates of growth 

In Table 1, we have put together the compound rates of growth of some of the 
important parameters of agricultural development for the periods before and after 
the Green Revolution. We have taken the year 1967-68 as the dividing line, when 
Green Revolution is supposed to have set in. The pre-Green Revolution period con- 
sidered runs from 1949-50 to 1964-65 and the post-Green Revolution period from 
1967-68 to 1977-78, excluding the disastrous years 1965-66 and 1966-67. There 
is some controversy about the correct dividing line for these two phases of post- 
Independence agriculture However, most of the results that we shall notice are quite 
independent of the variations in the dividing year. For an analysis with a different 
dividing line we may refer to the paper of George Blyn (1979) where the rates of 
growth for the period 1949-50 to 1973-74 are studied taking 1960-61 as the 
dividing year between the new and old phase of India agriculture. We shall often 
use some of his data. 


Looking at Table 1 the first thing we notice is that the rate of growth of aggregate 
crop-production is lower in the post-Green Revolution phase as compared to the earlier 


TABLE 1 
Compound Rates of Growth 


Production Area Yield 
(percent per annum) 
} b) (a) (b) (a) (b) 
Period Greco ig6Fed:id'940-8 lw 486 7 Bam naseGon OG on 
to to to to to to 
Crop 1964-65 1977-78 1964-65 1977-78 1964-65 1977-78 
Foodgrains 2.98 2.40 1.34 0.38 1 i He 

Non-Foodgrains 3.65 2.10 2.52 1.01 ae es 
All Crops 3.20 2.50 1.60 0.55 ; 

i 3.37 Zia 1.26 0.74 2.09 1.46 
ar 3.07 5.73 2.70 3.10 1,24 2.53 
hee 1.62 0.20 1.87 0.756 +0124 - ~0,42 
u ; 


76 (Vol. 1, Ch, 3, P. 230-241) 


tebe eons agit A tee of Principal Crops in India, 1978-79 ; published by the Directorate 


(b) Estimatos of Area and Pro 
of Economin Statistics. 
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phase. While total agricultural production rose at a compound rate of 3.20 per cent per 
annum in the earlier, period, the rate declined to 2.50 per cent per annum in the second 
period. The decline was visible in both the foodgrain output and non-foodgrain output 
George-Blyn (1979), covering a slightly shorter period 1949-50 to 1973-74 and 
dividing it at 1960-61, finds even a sharper decline of the trend rate in the later period. 
Keith Griffin (1979) analysing the crop-output trends over all of the underdeveloped 
world finds the trends declining after the Green Revolution (1965 is the dividing 
year in his analysis) in all the major regions except the Far East, where the growth 
rate is found to be practically the same in the pre and post Green Revolution periods 
(see his Table 1.1 and 1.2). Thus it can be safely asserted that the compound 
rate of growth of aggregate agricultural production, as also of total foodgrains and 
total non-foodgrains production was lower in the post Green Revolution phase. 


The decline in the rate of growth of agricultural production is often explained 
away as a consequence of the declining availability of additional area that could be 
brought under cultivation. In fact there is considerable statistical evidence that the 
decline inthe growth rate of production must be to some extent attributed to the 
decline in the growth rate of area under the crops. From Table 1 we see that the 
total area under all crops grew at a rate of 1.60 per annum during 1949-65 but 
the rate fell to 0.55 during 1967-78. An interesting aspect of the trend rates of 
area that should be noticed is that throughout the period 1949-78, during which 
food situation in the country remained precarious, area under non-foodgrain crops 
rose at arate much faster than the area under foodgrains. In the later period the 
trend rates of area under foodgrains and non-foodgrains were 0.38 and 1.01 respecti- 
vely, a difference of about 3 times. 


Though decline in the rate of growth of area does explain part of the decline in the 
rate of growth of production, it does not explain all of it. In fact, the rate of growth 
of yield, production per unit area, itself declined. Thus, as shown in Table 1 
while the aggregate yield rose at a rate of 1.60% annually during 1949-65, 
the increase was only 1.40% annually during 1967-78. Interestingly, on ai 
aggregation into foodgrains and non-foodgrains, we find that while for foodgrains there is 
a slight decline in the rate of growth of yield, non-foodgrains show a slight improvement 
Yet HYVP was supposed to have revolutionized foodgrains production ! Furth 
disaggregation of foodgrains into the major crop of rice, wheat and pulses shows ae 
interesting features. We find th2 rate of growth of rice declining sharply from 2.09 
1.46, and that of pulses which was already negative going further salage, odor " 
are "il wheat shows an improvement in the trend rate. Keith Griffin (1970) 

jotices the same trend of increasing wheat production (except in Africa) andd i 
rice production all over the under-developed world.* cau 


a ee ee ee ne 
* The above statem : 
leaned ‘rom the stasis put aut bythe Governiant” (AGAR ABNSh 
sample Ga Ornmadt (184), Aanhtsay (1931) wait onsoy “ate eitees 
es ote saviousy ae Aectine in thagats of Growth. of sartontte, aanennIea 
the aggregate yield of crops such asad, wile we ne 


98 


It is tempting to try to explain the decline in the growth r 


referring to the law of declining Marginal Productivity Re reagan vials by 


What it means in simple terms 
UCtIvity during the years before 


a 3 : , and without a techn i 
change Maintaining the earlier rates of growth would have been impossible, | f a 


technology had not been introduced, the rates Of growth of productivity, which 


responsible for the increasing yields til then had been exhausted in India. At a | 

stage in this paper we shall €xamine whether such a Situation had actually ee a 
the present let us only look at the Statistical evidence, if any, in favour of the assumpti . 
that the Indian Agriculture in 1964-65 had reached the Saturation level.  [f thie 


productivity in the years preceding the Green Revolution. In Table2 we display the 
plan-wise rates of growth of agricultural production, area and productivity What we 
see there is that during the Third Plan period (1961-62 to 1964-65), j a) during the 
period immediately preceding the years when the decision to implement the HYVP was 
made, the productivity had reached an all time high rate of growth. The rate of growth 
of productivity in this period was 2.7% per annum, as compared to the annual growth 
rate of 1.4% and 1°8% achieved during the First and the Second Plan periods. Thus the 
Productivity graph, far from having reached a plateau, was actually moving upwards in 
the years before the Green Revolution. During the Fourth Plan (1969-70 to 1973-74) 
‘i.e. during the five year period immediately following the introduction of the Green 
Revolution technology, the rate of growth of productivity, however, touched an all time 
low of 1%. Thus it is obvious that the decline in ‘the growth of productivity after the 
Green Revolution cannot be trivially explained by taking recourse to the law of declining 
marginal productivity. 
Table 2 
Plan-wise Compound Rates of Growth of Agricultural 
Production, Area and Yield* 


Plan Period Agricultural Area Under Yield 
Production Crops % Per annum) 

First Plan 

(1951-52 to 1955-56) 4.1 2.6 1.4 
Second Plan 

(1956-57 to 1960-61) o1 & bes 1.8 
Third Plan 

(1961-62 to 1964-65) ** 3.3 0.6 a7 
Fourth Plan 

(1969-70 to 1973-74) AP d 0.8 1.0 


* -wise growth rates have been calculated on the basis of triennial averages with the base and last 
ci erates’ plan as the mid-years, except for the Third and Fourth Plan whan instead of the triennial 
periods the years 1964-65 and 1973-74 respectively were taken as the end periods, to avoid including 
especially bad years at the end. 

** 1965-66, being an exceptionally bad year, has bean excluded. 
Source: Table 3.16 of NCAR, 1976, Vol. 1 
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There is no way to escape the fact that, notwithstanding highly visible increases in 
production and yields of a few crops ina few areas, both agricultural production and 
agricultural productivity in the aggregate showed a lower rate of growth after the Green 
Revolution technology was introduced. Even if one doubts the statistical significance 
of small changes in the trend rates, it is still impossible to maintain that there was any 
improvement in the growth rates of aggregate production and productivity. There 
definitely was no revolution in the Indian agriculture with the introduction of the new 


‘revolutionary’ technology. 


It must be admitted that maintaining a growth rate of about 2.5% per annum for 
aggregate production and above 1% per annum for aggregate productivity over a period 
of about 3 decades is no mean achievement, even if the growth rates did decline a 
little in the later period as compared to the earlier period. If we have pointed out this 
decline it is only to establish that no revolution occured in Indian agriculture with the 
onset of the so-called Green Revolution. What we want to criticise however are the 
special features associated with the attempt to achieve this growth through the new 
technology in the later period. Itis to those features that we turn our attention now- 


Costs of production 

The rate of growth of production and productivity of Indian agriculture declined 
with the advent of the new technology. What is worse, however, is the fact that a 
high price had to be paid to achieve even this reduced rate of growth. The HYV 
technology is known to involve fairly high costs in terms of energy, in terms of 
depletion of soil-fertility and deterioration of the environment, and in terms of money. 


A lotof datais available on the energy costs of the new technology of agri- 
culture. And it clearly indicates that the HYV technology is energetically inefficient 
compared to the traditional technologies. If all outputs from and inputs into agriculture 
are converted into equivalent energy units and output to input ratio is analysed, 
then the new technology invariably turns out to be inferior to the traditional 
technologies. For the traditional technologies the output/input ratio is often greater 
than one, indicating that these technologies are efficiently fixing the freely available 
solar energy. For the new technologies this ratio is, however, always less than one. 


The difference in the energy efficiencies of the old and new 
tech 
large as 50*-250** times. nology can be as 


* A 1968 camparison of the energy efficiency of British aariculture as a whole witl 
that of shifting rice cultivation aatied ate Dune and lhene tee he ch wide 
that while the efficiency of the former was only 0.20, that of the ‘a : nate 
between 14.2 and 18.2 (quoted in Caldwell (1979) p 56). A more a Mt ct 
parison is perhaps the One Carried out by Lockeretz et al (1977) Liny tay saree 
two sets of farms in the U.S. corn belt that differed from each other . ay ithe 
fact that one set used only organic manures and no inorganic fertilizer Ppestcide 
while the other set used these inputs. They found that while the tw Weeay tats 
showed comparable economic efficiency the organic farms used 2 4 me - fib 
less energy per dollar of output. Incidentally, the Organic farms walk | : eles 

‘ employ 12% more labour, a commodity plentifully available in India — 

* See, for enauple Reedy 1976 ; 
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The new agricultural practices are known to have a deleterious effect on the 
environment and the soil-fertility. Chemical fertilizers change the soil flora and 
destroy the equilibrium of the soil. Consequently, more and more of chemical 
inputs become essential to get the same yield from a piece of land under this 
type of cultivation. This Process of increasing chemical inputs year after year can 
even lead to permanent damage to the soil. Pesticides, an essential Component 
of the new technology, form another component of the ecological costs. These 
pesticides have a way of being carried from food to man and other living beings 
and form an almost permanent health hazard. Aj these ecological and energy 
costs of the new technology are important in any evaluation of the Green Revolution 
However, in this paper we are mainly concerned with the economic Costs of thi 
Green Revolution. . 


The new technology of agriculture is Capital intensive. Since this technology 
depends critically upon industrial inputs like fertilizers and pesticides, it commits 
the nation to large investments in these sectors. Thus in nitrogenous fertilizer 
alone the indigenous capacity had to be increased from 0.37 mT of nutrients in 
1967-68 to 2.23 mT in 1979-80 *1!, Generation of 2.23 mT of nutrients Capacity 
means in today’s (1980) prices an investment of Rupees 6000 Crores. Even such 
a heavy investment in fertilizers has not been sufficient to meet the fertilizer 
requirements of the Green Revolution, and in 1979-80, 1.3 mT of nitrogenous 
nutrients alone had to be imported. Besides production capacity had to be gene- 
rated for tractors, diesel-sets, etc. In addition to this oapital investment in the 
industrial sector, every farmer adopting the new technology had to invest Capital 
in acquiring the necessary machines. This capital too often came through 
the public financing agencies. If the idea of introducing the revolutionary new 
technology was to provide new avenues of investments for the industrial sector, 


and not bother about the cost of food production, the Green Revolution technology 


has clearly done the job well. 


Even more important than the Capital costs are the actual unit costs of in- 
cremental production obtained through the HYV technology. It is difficult to put 
a uniform value on these costs since there is a lot of variation from place to 
place and year to year. Just to have an idea of the costs involved we can look 
at the evaluation studies of 1967-69 referred to earlier (footnote on page 96). From 
these studies we find that additional costs per quintal of additional wheat pro- 
duced through HYV varied between Rs. 25 to Rs. 45. On the average the costs of 
fertilizer application per hectare alone were around Rs. 230, which at best would 
have produced an incremental response of 10 quintals. These costs look favourable 
given the 1968-69 wheat procurement price of Rs. 76 per quintal. However, it 
should be remembered that the price of wheat in 1968-69 had almost doubled 
from its pre Green Revolution level, and that most of the inputs were heavily 
subsidised. These subsidies and price changes, in fact, make any evaluation of 


Figures for 1979- 


* These figures are taken from Economic Survey, GOI, 1980-81. 
80 are provisional. 
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the economic feasibility of the new technology meaningless* Once the decision 


to implement a technology is made, output prices and input subsidies can always 
be manipulated to make the new technology economically feasible. The high come 
of production through the new technology can however be inferred from the rising 
prices and the fact that there is perhaps no country in the world where production 
through the new technology can be maintained without subsidies and price supports. 
In India it is perhaps an indicator of the high costs of HYV production that procure- 
ment price of wheat, the major crop to come under HYV, has been rising at 4 much 
faster rate than that of paddy, which largely remained under traditional cultivation. 
And demand for, higher paddy prices got some force only when the surplus Green 
Revolution farmers took to HYV cultivation of Rabi paddy. 


External dependence 


It is commonly believed that the Green Revolution made India self-reliant in 
agricultural production. This belief is based on the impression that foodgrain imports 
after the Green Revolution substantially declined. In fact, however, the net amount 
of cereal imports in the decade before the Green Revolution, i. e. between 1956-65, 
at 43 mT were only slightly more than the net imports of 38 mT in the decade 
4968-77 following the Green Revolution. It is true that the imports did not rise with 
the increasing population. But, as we have seen, the rate of growth of foodgrain 
production actually decreased after the Green Revolution, while the population 
growth did not show a corresponding decline. Under these circumstances, what 
could the declining cereal imports really mean? Imports of cereals in Indla have 
always been resorted to in order to feed the urban sector. Reducing the imports for 
this purpose became possible after the Green Revolution because more food started 
flowing into the Government stocks, not because there was actually more food per 
capita to go around. The increased availability of food with the Government was 
caused by a lopsided growth of agriculture on which we shall comment in the 
next subsection. 


The important point to remember, however, is that decreased imports of cereals 
did not imply a decreased foreign dependence of agriculture. What was gained in 
terms of reduced cereal imports was lost in terms of increased imports of agricultural 
requisites, especially fertiliser. Before Green Revolution, expenditure on imports of agri- 
cultural requisites used to be almost nil. In 1950-51, seven crore rupees were spent on 
this head, in 1960-61, the expenditure was thirteen crores. In 1970-71, this expenditure 
rose to 102 crores, andin 1973-74, it doubled to 201 crores. Then came the spurt in 
fertilizer prices, and in 1974-79, expenditure on fertilizer import alone stood at 532.5 


eh EN A CR RMT EOE 
* An idea of the level of subsidies can be obtained form the ing: 
major raw material for the production of nitrogenous partlliger We call eine tare 
lizer industry at a controlled price of Rs 900/ton while for other users fthe ice is 
Rs 2350/ton (1980 prices). The fertilizer produced is then further subbidiedd.’ While 
price support and subsidies are legitimate rights of the farmer if they must rod - 
via the new technology, it should be borne in mind that these measures pain Gay 


miniscule proportion of Indian farmers, who , 
“halppasc sie , who use the new technology and produce for 
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crores. Thus the import dependence of Indian agriculture had in fact been rising quite 
fast. Let us look at this data in a different perspective. The price of nitrogenous ferti- 
lizer on a rough average remains around 3 times the price of wheat. In the decade 1967-76 
on the average 0.72 mT of nitrogenous fertilizer was imported per annum*. This i. 
equivalent to the import of 2 mT of wheat per annum, implying that the equivalent wheat 
imports in the post Green Revolution decade had actually increased by 50%. And we 
have not yet counted the imports required to build up indigenous capacity in fertilizers 
and tractors etc, which should also in fact be counted under this head. 


Thus, after the Green Revolution, dependence of the agricultural sector on foreign 
inputs increased in diverse ways. While earlier food alone had to be imported, now a 
number of varied inputs had to be brought in. While the Government had to depend on 
foreign countries for a large proportion of the new requisites of agriculture, the agricul- 
turist had to depend even more on the Government and the industrial sector. There was 
an increased external dependence all around**. 


In addition to this dependence for tangibles like fertilizers, pesticides, seeds, etc., of 
the farmer on the Government and of the Government on foreign suppliers, an intangible, 
but not any less important, external dependence for knowledge of the agricultural pro- 
cesses appeared. The farmer who till now was the experton agricultural technology 
became ignorant in one sweep. He had to look upto the university expert to acquire 
knowledge of the correct processes. And those experts themselves looked upto the 
so-called international community of agricultural scientists to learn the latest on the 
new technology. 


Disparities in growth 

Vast disparity in growth, from, crop to crop and from area to area, was an _ inbuilt 
feature of the new technology. While a few crops in a few areas showed enormous 
increase in production and productivity, most of the crops and most of the cultivated 
areas in the country stagnated, and perhaps actually deteriorated. 


(a) Crop to crop disparity : 

We have already noticed that of the major foodgrain crops only wheat showed an 
increased rate of growth of production and productivity after 1967-68. To show this 
disparity of growth amongst various crops a little more concretely, we have, in Table 3, 
displayed the absolute figures for the area, production and yield etc., of the three main 
foodgrain crops of India (viz., rice, wheat and pulses) for every fifth year since ictal 
In 1950-51, of the total foodgrain production of 52.58 mT, 21.81 mt was rice, 6.34 m 
wheat and 8.33 mT pulses. In 1963-64, towards the end of the first phase of post-Inde- 
pendence agriculture, foodgrain production had increased to 3-98 te Sere a a, 

* Data in this para are taken from NCAR, Vol. 2, p 79 and Economic Survey, GOI, 


1980-81. d dependence will appear as development 
onomics, this increasea aep Pos 
Pe eo genes” anowinG a positive effect on the overall Economy. But objectively, 
fe) 


what is really positive about loss of self-reliance of the agricultural sector ? 


103 


was rice, 10.96 mT wheat and 11.34 mT pulses. The production of the three crops had 
thus increased at the same pace. In 1950-51, rice, wheat and pulses formed 41.5, 12.1 
and 15.8 per cent respectively of total foodgrains production, in 1963-64, their respective 
share was 43.4, 13.1 and 13.6 percent. The relative importance of the three crops in the 
total foodgrain production of the country remained essentially unaltered, except for a 
small decline in the share of pulses. Interestingly, though the area under wheat increased 
at a faster rate than that under rice, the difference was made up by a higher growth of 
yield in the latter. In 1970-71, after the Green Revolution, however, we find wheat pro- 
duction jumping from 10.96 mT to 23.44 mT, while rice moved from 36.17 mT to only 
41.91 mT, and pulses remained static. The share of wheat in the total foodgrain produc- 
tion rose froma mere 13% in 1963-64 to 22% atthe cost of rice, pulses and other 
crops. While yield of rice and pulses remained almost unchanged, yield of wheat rose 
by 62%. Of the 6.25 mha of additional area brought under irrigation 4.89 mha went 
under wheat. The same trend continued in 1975-76. Of 3.65 mha of additional irrigated 
area under foodgrains, wheat, accounted for 2.84 mha; and of 6.41 mT of additional 
foodgrains wheat accounted for 3.88 mT. Output of pulses remained unchanged, while 
that of rice increased only slightly. All the benefits of growth thus went to the relatively 
prosperous wheat areas, while paddy growers, who formed the vast majority of the small 
cultivators were left to stagnate. 


TABLE 3 
Area, Production and Yield of various Foodgrain Crops 
Year* Rice Wheat Pulses Foodgrains 
Area Prod. Area Prod. Area Prod. Area Prod. 
(Irr.) (Yield) (Irr.) (Yield) (Yield)  (Irr.) (Yield) 
1950-51 30.38 21.81 9.66 6.34 19.21 8.33 97.71 52.58 
(9.79) (718) (3.30) (656) (434) (17.91) (538) 
1955-56 Ss 27.00 11.44 8.61 22.29 10.87 109.16 68.23 
(10.69) (866) (4.00) (753) (488) (20.26) (625) 
1960-61 34.21 33.97 13.29 lias 24.21. 12.09 116.21 80.47 
(12.54) (993) (4.27) (837) (499) (22.11) (692) 
1963-64** 35.65 36.17 13.50 10.96 24.11 11.34 117.79 83.38 
(13.39) (1015) (4.75) (812) (470) (23.56) (708) 
1970-71 37.68 41.91 18.00 23.44 22.23 11.53 123.50 104.36 
(14.37) (1112) (9.64) (1302) (518) (29.91) (845) 
HYV 5.78 6.42 14.98 
1975-76 38.63 43.41 19.79 27542 23.15 11475 a0 . 
‘ ‘ 4.54 110. 
(14.83) (1124) (12.48) (1380) (495) (33.56) (889) 
HYV 13.07 12.3 30.93 


* All figures refer to triennial averages with the year indicated as the mid year 
Units : Area in mha. Production in mT, Yield in Kg/ha 


** 1963-64, instead of 1965-66, has been chosen in order to avoid i , 
65-66 and 66-67 in the avarage void including the the two abnormal years 


Source : Various issues of ‘Estimates of Area and Produclion of Principal Crops in India 


Directorate of Economic Statistics. HYV area is taken from Economic Survey aie -daann by the 
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One reason for this imbalanced growth between rice and wheat is simply 
that the Western countries, where the new technology evolved, are no rice-pro- 
ducers. Long back in 1820, Alexander Walker, while describing the failure of an 
experiment to introduce English agricultural technology in an Indian village, had 
commented, inter alia, ‘...It should also be well considered how far our agricul- 
tural process is suited to the cultivation of rice, the great crop of India, and of 
which we have no experience’. The problem is now solved simply by making 
the great crop of India the less important. 


However, the explanation of the phenomenon of the spurt in wheat produc- 
tion does not lie merely in the fact that the countries where the technology was 
developed are wheat Producing countries. It was also convenient to increase 
wheat production to meet the policy objectives which had in the first place led 
to the acceptance of this technology. There already were areas, armost surplus 
in wheat, and well-linked with the urban market economy*. By increasing 
wheat production therefore, it was easier to meet the policy objective of brin- 
ging more food to the urban market. Hence it seems no accident that out of the 
10 mha of additional irrigation potential generated between 1963-64 and 1975-76, 
7.73 mha has gone to wheat areas. What is more, the Government has taken 
pains to supply a favourable market to the wheat growers. While, the wheat 
prices were maintained around the international market prices, the price of rice 
was kept substantially below the international price. For instance, as Keith Griffin 
(p. 170) notices, in early 1978, ex-farm price of rice in India was $ 165 a ton, 
less than half the U.S. price of $ 335 a ton, which also represented the _inter- 
national price, since USA is a major rice exporter**. On the other hand ex- 
farm price of wheat at that time was $135 a ton, compared to the US price of 
$110 a ton***. The policy proved extremely successful. In January 1978, the 
country had 18 mT of surplus stock of wheat, while about 300 million people in 
the country were below the poverty line, not having enough purchasing power 
to eat the food that was lying surplus. 

The decline in the growth of pulses resulted from the same reasons that 
caused the spurt in wheat. Pulses, grown largely in rain-fed conditions, were not 


i i i i .34 mT, 

* Notice thatin 1950-51 total production of wheat in India was only 6 
Incidentally, wheat is also the major grain traded in the international market. 
In 1974, under-developed market economy countries imported 31.2 mT of 
wheat and only 2.0 mT of rice. See Table 6.7 and 6.8 of Keith Griffin (1979). 
Also see his tables 6.1 &6.2to get a profile of the international wheat and 
‘etl Iti Asi et rice exporter. After 

** identally, before the Green Revoultion, Asia was a net 
ia Gren Revolution this region had become a net importer. In 1964, 
181,100 tons of rice was exported from Asia; in 1970, 1,135,000 tons of 

‘ce was imported into Asia. . 

dada ah of mur veason for the higher domestic price of wheat is perhaps to be 
isin in the higher input costs of this crop because of the adoption of the 


new technology. (See, the section on costs.) 
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commercially viable. And the countries derived their protein requirements from 
meat procured through the expensive process of feeding good corn to cattle and 
pigs*. In_ largely vegetarian India, however, pulses formed the main source of 
proteins Yet the availability of pulses per head per day continuously declined, 
from 64.0 gms in 1962, to 58.0 gms in 1964, 48 gms in 1971, 45 gms in 1976 
and only 40 grams in 1979**. The solution was seen in trying to teach the 
Indians to change their food habits and shift to commercially more profitable 
proteins. Let us give an example of the ridiculous extent to which the idea of 
changing the food-habits of Indians in a commercially favourable direction was 
carried. The Literacy House in India is a component of World Education Inc., a 
corporation that had, with the help of World Bank USAID and some other multi- 
national agencies, taken up the task of preparing the rural masses in the Third 
World for Green Revolution. This House in 1978 brought out an adult literacy 
primer, “‘Aao Charcha Karen’. In that primer one finds the explicit message***. 


Eating just rice has a bad effect on health. 
Eat eggs to make up for protein deficiency. 


So, Indians were malnourished because they had the silly habit of being vegetarians ! 
If a commercializing society fails to produce vegetarian proteins they should learn to 
shift to other things. 


(b) Area to area disparity 


Wheat and rice in India are traditionally grown in different areas. The fact that 
only wheat increased in production and productivity, already gives an indication that 
the much vaster rice areas must have suffered stagnation after the Green Revolution 
However, we can form a clearer idea of the type of disparities that arose in HYV 
and non-HYV areas by looking at Table 3 a little closely. 


Let us start with the assumption that all increases in yi 
: ps in yield in 1970-71 
due to the marginal productivity of HYV and of irrigation at the official vaitiosek 
of 0.5 t/ha, (i.e., irrigating one hectare of land increases the output by 0.5 t) 
which almost certainly is an underestimate. Now after subtracting the contributi ‘ 
a is 0 ota eg of irrigation from the productivities shown in Table 3 
we find that from 1963-64 to 1970-71 ivi : : 
A eS eee productivity of rice ; 
the cComtribuvon=ot Atrigetion)/"yobe: torn Sey Kg/na ke Se hein Reeser 
| ea 


* The process is sO expensive that non-ve i 
getarian U.S.S.R., im 

4 at ye ha to raise the domestic availablity of fendoratne ti pie! 
Hage per year. Vegetarian India can feed itself wi j ae 

“3 . of a ton per capita. With aoe ea 
riennial averages based on data in the Economi 

oer ; : omic Survey, G - 
Stara: Ross Kidd and Krishna Kumar (1981). Dita ae 2 
. conidncton wih ee launched by the World Bank etc., in prey a he 
rhe nabies Rede reen Revolution, the authors have the ra aegis: 
lite thot would faclitets Hie (iain, igie ce eee a peasant’s 
as warleuliires Wenn e his initiation into a consumer society; rage: 

y , Sanitation, fertility and small-scale ontornraneirentn ce 
Ree 


106 


way » Bare, 


from 634 Kg/ha to 1034 Kg/ha. If we assign all this increase in marginal produc- 
uvity of 1.12 t/ha for HYV wheat and 0.62 t/ha for HYV rice. For wheat. this 
implies that yields per hectare of unirrigated, irrigated and HYV-irrigated land 
were 634 Kg/ha, 1134Kg/ha and 2254 Kg/ha, respectively. The 1968-69 PEO 
Studies based on field data from HYV areas gave average yield of HYV wheat as 
2560 Kg/ha (NCAR, Vol. 1, Table 4.4). This means that our estimate of marginal 
productivity of HYV is a slight underestimate. It seems that the assumption that 
productivity in non-HYV areas remained unchanged is not entirely correct, it may have 
slightly declined. Now let Us look at the figures for 1975-76 in Table 3. Once again 
we subtract the contribution of irrigation from the entire production and obtain the 
productivity of rice and wheat at 932 Kg/ha and 1065 Kg/ha, respectively. Interestingly 
they are not at all different from the corresponding figures of 922 Kg/ha and 1034 Kg/ha 
in 1970-71. But the area under HYV rice had increased by 7.3 mha and that under 
HYV-wheat by 5.9 mha, between 1970-71 and 1975-76. Where did all the expected 
increase in production from these additional HYV areas go? Some increase in 
productivity over the 1970-71 figures can be observed if instead of comparing 1970-71 
yields with 1975-76 yields, we make the comparison with 1976-77 yields to include an 
abnormally good year 1977-78 in the average. (Productivity, after subtracting 
contribution of irrigation of rice and wheat, then comes out to be 1018 Kg/ha and 
1106 Kg/ha respectively, with total HYV area under the two crops being 13.77 mha and 
14.50 mha). Yet the marginal productivity of additional HYV rice and wheat does not 
approach anywhere near the earlier figures of 0.62 t/ha and 1.12 t/ha, which themselves 
seem underestimated. One way to explain this phenomenon is to say that as HYV areas 
were expanded, all the necessary resources could not be made available, and hence 
additional HYV areas did not show appreciable response to the new technology. 
Alternatively, one must assume that productivity in the non-HYV areas had declined to 
balance the increased productivity in HYV areas. In practice, both these process are 
likely to have operated. Since bringing an area under HYV involves consisderable 
expenditure it is not likely to be done unless there is some corresponding increase in 
productivity. What is more, the consumption of nitrogenous fertilizer almost doubled 
between 1970-71 (1.37 mT) and 1975-76 (2.4 mT)—and this increased use of fertilizer 
must have produced some response In the HYV areas. If the aggregate productivity 
still did not show any appreciable improvement, the only plausible explanation seems to 
be that as more and more resources got diverted to HYV areas, the productivity in 
non-HYV areas actually declined. Micro-level studies will be requares to solate, the 
detailed causes of this phenomenon, but the aggregate trend of declining mata 
in non-HYV areas seems unmistakable. And it is not very surprising. As prices rise a 
around and even ordinary inputs become expensive, those whose inputs Be Hes eerie 
by subsidies and those who do not gain by the increased prices of the outpu 
to stagnate and deteriorate. 

To conclude this section, then, it is clear that no revolutionary improvement “a hes 

' ivi ian Agriculture as a whole occurred with the so-calle 

production and productivity of Indian Ag 


Green Revolution. If anything happened, it was that the rates of growth of Indian 
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Agriculture declined. What looked like a revolution was merely a spurt in the growth 
of a few commercially important foodgrains in a few areas which were already surplus. 
This growth too was achieved at a very high cost of resources, and at the cost of an 
enormously enhanced dependence of agriculture on external, often imported, inputs. 
The increased costs pushed up prices all around, and made the subsistence farmers— 
who were not protected by input subsidies and were not helped by higher output 
prices, since in any case, they had no surpluses to sell—even more impoverished. The 
yields in those subsistence farms consequently seem to have declined below the pre- 
Green Revolution levels. From the urban-industrial perspective, however, the change 
was truly revolutionary. With the growth concentrated in already surplus areas more 
and more food flowed into the urban market and the Government kitty, and the urban 
industrial sector became self-sufficient in food, even though large numbers of people 
still could not generate sufficient resources to get 2400 calories of food. (That is the 
official poverty line for rural areas and more than 300 million people are still below this 
line). The improvement in the food availability in the urban-industrial sector was in 
fact so revolutionary that to-day the leading economists can already advise resistance 
to the demands of surplus farmers for higher prices on the ground that we do not need 
more food. It is now being declared that the country has already lost enormously by 
producing more food than what is necessary, that the prices of foodgrains should now 
be kept low so that the surplus farmers are forced to more essential commercial crops. 
(See, the many recent editorials on this issue in the ‘Times of India ) ‘And this at a time 
when 300 million people in the country are still hungry ! These are the achievements of 
this Green Revolution*. 


* Incidentally the salient features of the Green Revolution—decline in the aggre- 
gate growth, increased production in localised areas at high costs of often 
imported resources, decline of production in less favoured areas and control 
of production by a sma!l sector etc., are typical features of all modern tech- 
nologies. The theory and practice of modern science and modern technology 
was evolved in the seventeenth and eighteenth century Europe. The driving 
concern of that evolution was-as clearly stated by Bacon, the prophet of the 
Scientific and Industrial Revolution—simply power, power through control of 
nature, of production and necessarily of people. Resource efficiency ecological 
efficiency, distributive justice, etc., were nowhere in the minds of the people 
‘who’ initiated this development. All ethical injunctions ensuring justice were 
in fact dismissed as obscurantist nonsense which the scientist or the techno- 
logist could have nothing to do. He was to expend all his energies in incre- 
asing control—and hence profits. Justice and equality would, it was assured, follow 
as a result of that singleminded search for power and control, through some 
inscrutable dialectical process. Resource efficiency, of course, was something 
about which the technologists of that era could not have cared much. All 
the resources of the colonies were there to be taken, almost free, till you 
could devise processes that will consume these resources efficiently or other- 
wise—within the mother country. It was under such conditions and such 
considerations that the science and technology that we call modern emerged 
and it still carries its birthmarks with it. All the features of the Green Revo- 
lution that we have noticed are obvious manifestations of these birthmarks. 
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ill. ALTERNATIVES TO GREEN REVOLUTION 


Was there an alternative to Green Revolution ? The answer to that question depends 
upon what one expects a revolution in agriculture to achieve. If what is expected to be 
achieved is only a steady flow of food and resources to the urban market and the 
Government stocks and industries, then Green Revolution was perhaps the best way to 
achieve it. The HYV technology, with its high requirement of commercial resources, was 
designed to be applicable to only those areas which were already surplus in food. By 
making these surplus areas more surplus, it ensured that all additional outputs will find 
their way into the market. If, however, our expectation from a revolution in agriculture 
is that first of all it enables the millions of subsistence workers living below the poverty 
line to produce their essential requirements, then of course there would have been no 
question of even considering the Green Revolution technology. In some form, our sub- 
sistence farmers already had an ‘alternative’ to the Green Revolution technology. Even 
a Cursory, but sympathetic, study of their agriculture (with the above objective in view) 
would have led to the conclusion that what was needed was not so much new technology 
but immediate action to remove the various resource constraints which were putting 
tremendous pressure on their agriculture—resources such as wood (fuel), manure, water, 
fodder and of course land. However, any step in providing ‘free’ access to such /oca/ly 
available resources to our cultivators, would have meant reversing the policy of achieving 
‘progress’, (the policy initiated by the British administration), the policy of appropriating 
all the resources our people for the ‘industrial revolutions’ in the international and 
national metropolises. Let us consider, for instance, two of the major requirements for 
traditional agriculture : access to water and access of labour to land. As we shall see 
below, India had, and sti!l has, a vast untapped potential of these resources. 


irrigation : 

Irrigation is the most important input for the traditional agricultural technologies. It 
insures the farmer against the vagaries of the climate. It opens up the possibility of 
multiple cropping. It considerably enhances the employment potential of the land. (And 
it almost doubles the productivity of individual crops)”. 


Costs of irrigation are difficult to work out because there is large variation from area 
to area. For peninsular India, where irrigation costs are relatively higher, Irrigation 
Commission in 1972 estimated the cost of irrigating one hectare to be roughly equivalent 
to the price of a quintal of foodgrains (NCAR, Vol. 1, p. 437), which would give a return 


aaa 
* & comparison of data based on NSSO crop-cutting experiments for 1970-71 
and 1971-72 shows that compared to unirrigated crops, yields of irrigated 
crops were higher by about 80-95% for paddy and 105-115% for wheat. 
According to a statistical analysis based on aggregate crop-production in 
fifties, quoted in NCAR, the differences In irrigated and unirrigated yipids were 
1.28 ‘ton/ha and 0.46 ton/ha_ respectively, for wheat, and 1.47 ton/ha and 
0.47 ton/ha for paddy. Official yardstick for the’ marginal procutivity of irri- 
gation is, however, 0.5 ton/ha. (NCAR, Vol 1, 437-438). 


109 


of 5 quintals of foodgrain. On the other hand, as discussed earlier to bring one hectare 
of crop under HYV costs 2-3 quintals of foodgrains, and the return expected is about 10 
quintals. Thus, in terms of economic efficiency, irrigation competes well with HYV culti- 
vation. The possibility of developing this alternative also existed as according to NCA 
estimates, our country has enough water resources to irrigate 110 mha of crops, whereas, 
in 1965-66, the year before HYV crop was launched, the gross irrigated area was 


32.2mha. 


Since mid-sixties, some additional irrigation facilities have of course been generated. 
But it has been seen as only one of the inputs in the HYV Technology and the stress has 
been on providing more irrigation in those areas which already had irrigation and had 
adopted new téchnology. This is obvious from the fact that of the additional 10Omha of 
foodgrain crops brought under irrigation between 1963-64 and 1975-76, 7.73 mha went 
to the major HYV crop, and only 1.44 mha to the vaster rice crops (Table 3). Besides, 
the massive schemes of modern irrigation being launched in India has proved to be 
problematic in various respects. 


_ However, one can conceive of alternative strategies for irrigation. In our country 
irrigation has traditionally been the responsibility of the community and the state. Tradi- 
tionally, ‘non-conventional’ ways of generating irrigation using community labour and 
jocally available materials have been used. Such a system of irrigation would be cheaper. 
More important, it could benefit small and marginal farmers—put their agriculture on 
sound footing, instead of making it economically unviable asthe Green Revolution 
technology has done. Such an irrigation will make all the difference between prosperity 
and hunger, between a living thriving culture and stagnation. 


Access of labour to land 


Besides irrigation, the other major prerequisite of traditional agriculture is labour. 
Productivity of this type of agriculture depends largely upon the amount of labour 
that the farmer is willing to or is capable of putting in. This fact is confirmed by the well- 
known observation that almost everywhere in the Third World, small farms, even farms of 
size less than one hectare, on which labour is necessarily intense, are able to obtain 
much higher productivities than larger farms. The first series of form management studies 


~~ Carried out in 1954-57 (NCAR, Vol. 1, Appendix 4.1) brought out the fact that the 


difference between the gross yutput per hectare of the smallest and largest size groups 
was always more than 30%, except in U. P. and Maharastra (Akola and Amravati 
districts), where the districts studied were largely under cash crops, and 
in Orissa where the productivity was rather low irrespective of the size. 
In Tamil Nadu (Salem and Coimbatore) the difference was as large as 170%, in 
Maharastra (Nasik) 109%, in Andhra Pradesh (West Godavari District) and Punjab 
(Ferozepu’ and Amritsar) around 40%. Similar data on other Third World countries 
(eg. Indovesia, Thailand, Taiwan etc.) is available in Keith Griffin (1979). That the 
smaller heldings were able to utilize the available resources much better, is also clear 
from data found in 1971 Agriculture Census quoted in NCAR, Vol. 1, Table 4.1 and 
4.2 (see table 4). Out of 33.8 mha commanded by holdings less than 2ha. 30mha was 
sown, 7.7 mhaof it more than once, giving a cropping intensity of 125. Holdings of 
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size less than one hectare, fared even better with cropping intensities of 134 and 123 
respectively for unirrigated and irrigated land, while holdings of size greater than 
10ha sowed, achieved cropping intensity of only 109. Another study carried out at 
the ANS Institute for the Kosi Command Area in Bihar (Prasad 1972, quoted in NCAR, 
Vol. Il, pp 37-38) shows the following. On introduction of irrigation, whereas large 
farms (greater than 8ha) irrigated, during Rabi season, only 26.5% of the area irri- 
gated during Kharif, this ratio was 102.5% for small forms in size group 0-8 ha. Yet, 
according to the 1971 census, the most wasteful of farmers (of size greater than 10ha) 
commanded 30% of the total area, whereas small efficient farms (with operational 
holding less than half the average size) commanded only 9% of the total area. 


TABLE 4 


Size-wise Distribution of Area 


Number of Area Net Area Gross Area 
Size Group Operational (mha) Sown Sown 
Holdings (mha) (mha) 
(millions) 
0-1 ha 35.68 14.54 13.00 16.93 
1-2 ha 13.43 19.29 17.01 20.81 
2-4 ha 10.68 30.00 20.25 314.33 
4-10ha 7.93 48.23 40.93 46.72 
>10ha Bld 50.07 38.64 42.26 
Total 70.49 162: 1:3 135.83 158.05 


Source: Agricultural Census of India 1971 


What is therefore urgently needed is land-reforms. Land to the tiller would not 
only result in an increase in agricultural production, but also the increase will benefit the 
small farmers, who need it most. The Green Revoltuion technology, however, is 
changing all this*. The small farms are being made commercially unviable, whereas, 
the larger farms, with access to this technology are producing more and earning 
profits. With the new technology, “Land to the tiller’ may not be capable of 
contributing toincrease in productivity. The demand is losing force. 

However, if the objectives are to improve the livelihood of our people, improving 
the access of labour to the land by redressing this skewed distribution through land 
reforms, and improving the availability of water, clearly offered avast potential fora 


4 ion by making commercial cultivation with new technology 
rie tags Hable las the cost of subsidies and price Bs alle 
to have partially neutralized the advantage of the small farms. Thus In as 
(Ferozepur) whole the farms above 20.0 ha showed the lowest gross rah pat a 
hectare of all sizes in 1954-57, in 1967-70, farms of 24.0 ha and pte ‘a te 
highest output of all sizes. However, in most of the country the small farms sti 
retain their advantage (NCAR, Vol. 1, 431). 
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widespread and genuinely revolutionary improvemant in agricultural production and 
productivity.* 

This was an obvious alternative to the Green Revolution driven by a new, expensive 
and elitist technology. In fact, the existence of this alternative is well known to 
anyone who has any knowiedge of agriculture. The National Commission on Agricul- 


ture (1974) itself had recognised that ’...... small farms as aclass are more efficient 
units of production compared to large farms when considered from the point of view 
of productivity and employment potential.’ It had also recognised that providing 


water to these small farms, ‘would have by and large solved their problems’. If 
inspite of that a choice was made in favour of a technology that improved the fate of 
only already Surplus farmers and yet did not accelerate agricultural growth, then it 
can only be surmised that solving the problems of small farmers was not the most 
important policy-objective. _Thatin:acommercial society, the ‘point of view of pro- 
ductivity and employment potential'.is not the correct point of view. 


By bringing out the viability of the non-technological alternative, we do not 
wish to imply that in agriculture no technological change will ever be required. 
But itseems that technological changes which will emerge from well-fed farmers 
with a view to improve their own lot will have to be qualitatively different from the 
technological changes advocated by elite practitioner of the Baconian «science of 
control with a view to commercial viability. The analysis above makes: us :agree 
with: Lappe and Collins (1977) that, ‘Once it is manipulated by people, nature loses 
its neutrality. Elite research institutes will produce seeds that work perfectly well 
fora privileged class of commercial farmers. Genetic research that involves ordinary 
farmers will produce seeds that are,useful to them’ (p. 123). And also, perhaps, a 
Genetic ‘Science that incorporates their view of nature’. But then ordinary farmers 
in traditional cultures have been carrying out such research for centuries. 


J. K. Bajaj 
Bombay Group 


a eee eee eee 
* Such revolutionary change in agricultural productivity through improved access of 
labour to land and improved water control-is not merely a pipe-dream. as was shown 
in Kampuchea during the few years of that ill-fated revolution. Using these two 
resources to the utmost, the Kampucheans were able to ensure 312 kgs_ of 
rice per capita by 1977, in a situation where all experts had been predicting 
major famines. ‘They had used only green and compost-manures vegetable insecti 
cides and cattle-power. Their belief in the workability of traditional agriculture was so 
strong that Khieu Samphan had declared in 1977 that, “The cattle and buffalo are 
our closest comrades-in-arms in the national building campaign. If our cattle work 
a  esah en country rapidly.’’ For an excellent review of the Kampuchean 
<e ae 1976) well (1979) and reference cited therein, especially Hildebrand 
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